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BSD* Preventive Maintenance Program 
Cuts Costs — Increases Efficiency for 
Hooker Electrochemical Company 


Unusual expansion of the Hooker 
Electrochemical Co., Niagara 
Falls, N. Y., and the resulting de- 
mands on its physical plant, re- 
quired a complete alteration of 
its preventive maintenance pro- 
cedures. Expansion of older pro- 
grams was judged impractical by 
the Maintenance Procedures 
Committee and the Remington 
Rand Systems Consulting Serv- 
ice was asked to analyze exist- 
ing methods and offer solutions 
that would increase maintenance 
efficiency and decrease operating 
costs at the same time. 


Our RECOMMENDATIONS 
are now part of the company’s 
standard operating procedures. 
They include: the transfer of 
Planning and Scheduling respon- 
sibilities ; the introduction of new 
Works and Order Estimate 
Forms to control planning and 
costs ; a new Commodity Classifi- 
cation System which standard- 
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izes nomenclature and stock num- 
bering ; new Maintenance Project 
Planning Charts which control 
day-to-day job progress. Similar 
methods were developed which 
appraise machine performance, 
standardize inspection routines, 
prevent capital tie-up in obsolete 
parts, and provide accurate up- 
to-date cost data. As a result, all 
levels of management have a 
complete, accurate maintenance 
picture for quick fact-founded 
decisions. 


YOU CAN GET SIMILAR BENEFITS 


No single system solves all the 
preventive maintenance prob- 
lems for all companies. But, ex- 
perienced BSD management 
engineers can create a tailor- 
made, cost-cutting program for 
you. The complete Hooker Elec- 
trochemical Company story is 
available to you free. 

Circle CH952 in coupon below. 


Facts for You about Punched-Card Electronics 


Here’s a folder that shows what 
punched-card electronics can do 
for your operation...how all your 
workaday figurework is cleaned 
away in a fraction of the present 
time and cost...how you get more 
timely, more useful management 
reports... how you can have far 
more penetrating business sta- 
tistics... how you can exploit 
thousands of facts from your own 
files for greater profits. 

Learn about Univac 120 
punched-card electronics in 
FREE folder TM932: Break 
through your Cost Barrier. 


New 10 Drawer Map and 
Plan Unit Gives You More 
Usable Drawer Space 


Recent studies indicated that in 
most instances only the bottom 
1” of the 2” drawer depth in 
old style, 5 drawer units could 
be used conveniently to house 
flexible tracings. New units have 
10, one inch drawers in the same 
space as the old 5 drawer unit! 
The new unit matches Reming- 
ton Rand Aristocrat files in 
height and depth, giving you 
more counter work area. Slide-in 


door with steel tumbler lock pro- 
vides safety and convenience. 

Each drawer can be parti- 
tioned into 2, 4, or 8 sections for 
housing smaller drawings. 
Larger index windows permit 
faster reference. The units can 
be stacked and bolted together. 

Units are designed to be easily 
inserted into Remington Rand 
certified, fire-resistive Safe- 
Cabinets. Circle LBV703 for 
further information. 
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Administration And Planning 


NY discussion of planning is obscure and 
confused because of the great number of 
meanings of the term itself. A city plan at one 
time meant something fairly definite, but now 
even the city planners argue at length about 
“what is planning?” To an economist, planning 
may mean the exercise of administrative choices 
in the utilization of resources. Planning, to an 
administrator, may often mean the development 
of detailed estimates of work loads. In other 
instances, planning is that vague activity carried 
on by a division or a bureau of research, a proc- 
ess regarded by the administrator as a “good 
thing”, but often neither well understood nor 
adequately utilized. 

A special language of planning, often intel- 
ligible only to the initiated, seems to have been 
invented. Furthermore, the words of that special 
language seem to mean different things to dif- 
ferent people. The word “planners” itself 
tended, during the past ten years, [1934-44] to 
become a term of opprobrium. During a major 
portion of that period, planning was likely to be 
linked primarily with social and economic the- 
ory, often of a radical nature. It was associated 
much of the time with the idea of long-haired 
professors or wild-eyed thinkers who removed 


themselves from the course of everyday life 


where planning was a natural thing, theorists 
who shut themselves in ivory towers to develop 
their own schemes for the complete salvation 
of man. Planners came to be considered as per- 
sons possessed of special powers of clairvoyance. 
This tended to set them apart from ordinary 
mortals. As a consequence, they were misunder- 
stood and suspected. 

Fortunately for the future of planning—par- 
ticularly in administration—the ill repute in 
which planning has recently been held is rapidly 
disappearing. Today we find heads of corpora- 
tions pleased to be called planners. We find 
labor leaders devoting much of their time frank- 
ly and proudly to planning, appraising the 
problems of the future and seeking solutions. We 
find within government a growing acknowledge- 
ment of the role of planning. We find the public 
less suspicious toward the word and the process, 
more understanding of the need of it. Although 
we still have far to go, we are definitely progress- 
ing in our understanding, acceptance and sup- 
port of planning. 

(From an address by Harold D. Smith, made 
before the Society for the Advancement of Man- 
agement, Washington, D. C. Chapter. Reprinted 
from “Administration” by Albert Lepawsky.) 


MARC 


| 
O01 
ec 
ec 
th 
su 
en 
pr 
stl 
ne 
pl 
th 
ec 
od 
0 
p 
r 
( 
t 
4 


MARCH, 1955 


NEIL H. JACOBY was supervisor of the Legal & Research Division of the Depart- 
ment of Finance for Illinois from 1933 to 1936. He went from there to the same 
job with Lawrence Stern & Company, Chicago investment bankers, and from 
the Stern Company to the University of Chicago where he became Professor of 
Finance and Vice-President of the University. From 1948 to the present time he 
has been at U. S. L. A. He went on leave from this university job in 1953 to serve 
as a member of President Eisenhower's three-man Council of Economic Advisers. 


How Public Economic Policies 


Affect Business Capital Expenditures 


Once we recognize clearly that the main source of improvement in our 
economic welfare is the size and excellence of the stock of tools and 
equipment which we put into the hands of our workers, there is no doubt 
that we shall give priority to public policies calculated to promote a 
sustained high rate of capital expenditure by business. This highly 
encouraging article, by an outstanding authority, lucidly describes our 


progress along this route. 


URING the course of these remarks 
I shall try to clarify and demon- 
strate the truth of several propositions. 

Firstly, that expenditures by busi- 
ness enterprises on plant and equipment 
play a role of central importance in 
the growth and stability of the American 
economy, and should be a matter of 
deep interest to makers of public policy. 

Secondly. that while the amount of 
plant and equipment expenditure by 
business firms is determined by numer- 
ous factors, long-term considerations ap- 
pear to have become dominant during 
recent years. 

Thirdly, that there is now no general 
“surplus” of plant and equipment in the 
United States, despite large wartime and 
defense outlays on manufacturing fa- 
cilities; the current rate of spending for 
this purpose is in line with the present 
size of our economy and its normal 
growth requirements. 

Fourthly, that governmental policies 
to help promote a high and sustained 


An address before the 7th Annual Engineer- 
ing Institute of the University of California. 


rate of plant and equipment expenditure 
in the future should focus upon meas- 
ures to create public confidence in an 
expanding economy, free from serious 
depressions or inflations, and upon ac- 
tions to accelerate the pace of techno- 
logical progress. 

When viewed simply as a proportion 
of total national expenditures, the out- 
lays of business concerns on new plant 
and equipment do not appear to be very 
important. In 1954 they amounted to 
less than $27 billions in an aggregate 
gross national expenditure of $357 bil- 
lions, or only 7.5 percent of the total. 
In other words, what we may call, for 
simplicity, “capital spending” by busi- 
ness amounted to about $1 out of each 
$15 of gross expenditure in the nation. 

Capital spending during 1954—a 
typical year in this respect—was small 
in comparison with either personal con- 
sumption expenditure of $234 billions. 
or with Government expenditure on 
goods and services of nearly $78 bil- 
lions. Yet there is no doubt that the 
dollars spent by business on plant and 
equipment were a more important de- 
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terminant of the course of economic 
events than any equivalent amount of 
other expenditure. Plant and equipment 
expenditures are the heart of the proc- 
ess of economic growth. They hold the 
key to the business cycle—that rhythm 
of boom and depression which has 
caused our country great difficulty in the 
past. It will repay us to examine care- 
fully the ways in which the flow of plant 
and equipment expenditure can be kept 
strong and steady in the future. 

The outlays made by businesses on 
plant, equipment, and machinery are 
the very core of our economic growth. 
Unless the tools and equipment used by 
workers on farms, factories, mines, and 
offices are multiplied and improved, the 
average output per hour of work can- 
not increase much, if at all. Our hope 
for a better scale of living and more 
leisure in the future, as well as for the 
continued security of our nation in a 
troubled world, depends mainly upon 
increasing the productivity of human 
effort. And this, in turn, hinges princi- 
pally upon the quantity and quality of 
mechanical power, tools and machinery 
which we provide to each productive 
worker. It is now well recognized that 
the high wages and living standards of 
Americans, which are the marvel of 
the world, result largely from the fact 
that the skills of the average American 
worker in agriculture and industry are 
backed by plant, tools, and equipment 
costing. in current prices. an average of 
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about $10,000 per worker. This is a 
figure vastly larger than its counterpart 
in any other industrialized nation. 

Business expenditures on plant and 
equipment are also of prime importance 
in determining the relative stability of 
our economy and its freedom from 
booms and depressions. Dollars spent— 
or unspent—on capital goods are “high- 
powered” dollars, having a manifold 
influence on total demand and therefore 
on the health of the economy. For ex- 
ample, a decision to spend $1 million 
to build and equip a plant at a time 
when all resources are fully employed 
means that, during the process of com- 
pleting the plant, $1 million additional 
spending power will be paid out to con- 
struction workers, equipment makers, an 
and contractors. They, in turn, will in- 
crease their demand for consumer goods 
and services; although there will be no 
increase in the supply of consumer 
goods and, in a fully-employed economy, 
there may even be a reduction in the sup- 
ply if there is a transfer of manpower 
and resources from consumption goods 
to investment goods. Hence, a business 
decision to increase capital spending 
will be highly stimulative to the econ- 
omy, in comparison with a business de- 
cision to increase by an equal amount 
outlays for the production of such con- 
sumer goods as shoes, or butter, or gas- 
oline, since in the latter case both in- 
comes and the supply of consumer 
goods will rise concomitantly. By the 
same token, a reduction in the rate of 
capital spending can have a sharp con- 
tractive effect. By reducing the demand 
for consumer goods at the same time 
that it tends to shift resources into their 
production, prices tend to fall, and a 
process of cumulative economic contrac- 
tion may begin. 


Capital Spending Steadier 
During Recent Recessions 


Historically, business spending on new 
plant and equipment has been very un- 
stable—up to recent times. During the 
Great Depression of 1929 to 1932 such 
spending fell by 75 percent. Between 
1937 and 1938 it fell by 42 percent. In 
contrast, between 1948 and 1949 the 
reduction was 13 percent; between 1953 
and 1954 it was only 6 percent. The 
greater stability of capital spending 
during the last two periods of cyclical 
contraction is a noteworthy tendency 
which helps to explain why these eco- 
nomic recessions were mild. 
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Granted that a strong and_ steady 
stream of business expenditure on plant 
and equipment is necessary to maintain 
a prosperous economy, how can the eco- 
nomic policies of government help bring 
this result about? To answer this ques- 
tion, we do well first of all to examine 
capital expenditure from the point of 
view of the business manager. What con- 
siderations lead him to buy new plant 
and equipment? 


Reasons For Investment 
Spending 


Students of business administration 
and finance have identified a number 
of reasons which lead business mana- 
gers to invest in new plant and equip- 
ment. Some of these factors involve im- 
mediate or near-term considerations, the 
principal ones being the following: The 
percentage of productive capacity cur- 
rently being utilized; the near-term 
prospect for sales: recent and prospec- 
tive trends of profits; the amount of 
liquid assets held by the business; cur- 
rent costs of new equipment; interest 
rates .nd costs of borrowed money; and 
stock market prices and equity financing 
cosis. 

In addition to these short-term fac- 
tors, a number of long-term motives un- 
derlie business investment. Current 
investment is influenced by a long-range 
capital plan involving an estimate of 
the firm’s competitive position in its 
market five or ten or more years away. 
Business managers calculate on reducing 
costs and prices by taking advantage of 
equipment utilizing a new technique. 
They speculate upon improving the 
quality of their products through bet- 
ter processing apparatus. They add new 
products to the firm’s line, rounding out 
the sales appeal to distributors. They 
seek to make their production processes 
more efficient, in many instances by 
acquiring highly-specialized machinery 
and even structures, which cuts the costs 
of mass-produced items. Or, they are 
obliged to match past or expected ac- 
tions of a competitor to improve his 
market position by investment in the 
latest type of equipment. 

There is persuasive evidence that more 
and more American business concerns 
are scheduling expenditures on plant 
and equipment by reference to long- 
term considerations. As a result, these 
expenditures in the aggregate are becom- 
ing less erratic through time than they 
have been in the past. Thus, when sales 
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in many lines fell off after mid-1953, 
businessmen did not call a halt to invest. 
ment in fixed facilities. Generally, they 
held to their long-term plans for mod. 
ernizing, replacing, or expanding their 
machinery and their factory, store. and 
office buildings. 

There are two basic reasons for a 
more stable rate of capital spending by 
business. In the first place. confidence 
has been rising among businessmen, as 
well as among other people. in the abili- 
ty of the American economy to grow 
rapidly in the future and to avoid pro- 
longed depressions and runaway infla- 
tions. In the second place. there has 
been a great increase in the amount of 
research and development activity. a 
quickening pace of technological change, 
and an intensification of competition 
among products of different kinds as 
well as among those of the same kind. 
These two fundamental forces have 
caused an increasing number of business 
firms to carry out systematic long-range 
capital expenditure plans. 


Changes Reduce Vulnerability 
To Long Depressions 


Businessmen are becoming increasing- 
ly aware of the great changes that have 
occurred in the United States economy 
during the past generation, changes 
which make the country less vulnerable 
to prolonged economic depressions. 
They have seen the beneficial influence 
upon their own markets of such factors 
as these: high and widely-distributed 
personal incomes and liquid savings: a 
flexible Federal revenue and expenditure 
system, which “cushions” changes in 
personal incomes; unemployment com- 
pensation; old-age pensions: deposit 
and home mortgage insurance; and 
farm price supports. Above all. business 
executives now generally appreciate the 
force of the Employment Act of 1946, 
which makes it an obligation of the 
Federal Government to use all practica- 
ble means within its power to foster and 
promote, under free competitive enter- 
prise, “maximum employment, produc- 
tion and purchasing power.” No wonder 
that the horizons of capital planning of 
all but small enterprises have length- 
ened. As a result of confidence in the 
prospect of economic expansion, long- 
term investment plans tend to be car- 
ried out steadily, despite intermediate 
dips in the business curve. 

The other basic cause of well-sus- 
tained capital expenditures by business 
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is the fast pace of technological change 
in our country. This has been a conse- 
quence of the great expansion of re- 
earch and development activities, in 


industry, in Government, and in the 


universities. The total amount of money 
expended during 1953 on basic and ap- 
plied research in the sciences, and in 
the design, development, and testing of 
prototypes and processes, was estimated 
by the Council of Economic Advisers 
at $4 billions. The figure may have risen 
close to $5 billions in 1954. About half 
of this gigantic sum was spent by Gov- 
ernment, largely in connection with na- 
tional defense: most of the balance was 
expended by industry. 


How Research Costs 
Affect The Economy 


While it is generally known that re- 
search and development expenditures 
are increasing, the economic conse- 
quences of this increase are not so well 
understood. As research produces new 
scientific discoveries, and as science is 
applied to industry, new products are 
created, existing products are improved, 
and more efficient processes of produc- 
tion are developed requiring new equip- 
ment. Scientific research and develop- 
ment is, therefore, a great destroyer of 
the value of existing capital equipment, 


cess capacity.” By the same token, it is 
a great creator of demand for new capi- 
tal goods. Not only does it tend to en- 
large plant and equipment expenditures; 
it tends to stabilize them through time. 
Suppose one firm in an industry cuts 
its costs by re-equipping and making 
use of a new process. It then is able to 
cut its prices and take sales away from 
its competitors. The other firms in that 
industry will now have to make large 
capital outlays, in order to take advan- 
tage of the new process and to protect 
their positions in the market. For exam- 
ple, if petroleum company 4 produces 
high octane gasoline from a new refinery 
to meet the demands of motorists, then 
petroleum companies B, C, and D are 
likely to spend hundreds of millions of 
dollars on new refining equipment sim- 
ply as a defensive measure to meet this 
threat to their market positions. Tech- 
nological change makes much capital 
spending by business compulsory, and 
not optional, in a very real sense. This 
process continues through good times 


and bad. 


It has been argued by some persons 


constantly eroding away apparent “ex- 


that business will not continue to spend 
money on plant and equipment at the 
current level, and that expenditures will 
fall off and be a drag on the economy for 
a number of years. These persons reason 
as follows: During World War II huge 
expenditures were made on manufac- 
turing facilities by the Defense Plant 
Corporation as well as by private enter- 
prises. These outlays were followed, not 
long after, by further extraordinary 
plant and equipment expenditures under 
the stimulus of military contracts for 
the Korean conflict and the subsequent 
defense build-up. Unusual stimulation 
was also given by the five-year write-off 
permitted under the tax laws of new 
facilities deemed essential for the na- 
tional defense. Now that these extraor- 
dinary sources of demand for capital 
equipment have waned, and these un- 
usual stimuli to their production have 
diminished, several years will be needed 
by the economy to absorb or “grow up” 
to the current surplusage of capital fa- 
cilities. Hence, the current level of capi- 
tal spending is not sustainable. So runs 
the argument. 

Although one cannot deny the pres- 
ence during the past decade of extraor- 
dinary stimuli to sales of capital goods, 
the conclusion that demand will fall off, 
from this point on, does not necessarily 
follow. Indeed, the facts appear to war- 
rant the opposite conclusion. The cur- 
rent rate of capital spending is not only 
sustainable but is capable of consider- 
able increase, if public policies favor 
rapid economic growth and vigorous 
technological development. 


Demand For Capital Goods 
Will Keep Rising 


Studies by the Machinery Institute 
reach the conclusion that since 1940 
there has been an increase of about 110 
percent in the nation’s stock of ma- 
chinery and equipment, of about 20 per- 
cent in the amount of plant, and of about 
50 percent in the two categories of capi- 
tal investment combined. These are 
“real” and not dollar increments. The 
rate of utilization of the nation’s stock 
of plant and equipment, according to 
these studies, was well above normal dur- 
ing the war period. Large postwar invest- 
ments by business have served merely 
to restore normal rates of utilization, 
and to make good the long period of 
under-investment during the depressed 
Thirties. Currently the national stock 
of plant and equipment is expanding 
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at a little more than 3 percent a year, 
a rate well in line with the normal 
erowth of aggregate national produc- 
tion. Moreover, retirements of indus- 
trial equipment from service recently 
have been unusually low, because of the 
comparative “freshness” of much of the 
stock. During the years ahead, normal 
retirements may be expected to increase. 
This is an excellent augury for a rising 
demand for capital goods. 

The prospect for financing a rising 
volume of expenditu: i capital goods 
appears favorable. Vepreciation allow- 
ances are now increasing by more than 
3 percent a year. Generous depreciation 
allowances are available under the 1954 
Tax Revision Act. The current financial 
position of business is, in general, excel- 
lent. Credit is readily available. The rise 
in stock prices has made equity money 
once more available on a reasonable 
basis to many businesses, as the an- 
nounced $300 million stock issue by 
General Motors Corporation illustrates. 

One may conclude that basic economic 
forces are favorable to a sustained and 
rising level of capital expenditure by 
business. There is no large postwar 
“surplus” of productive capacity to be 
“absorbed” before progress may be re- 
sumed. But we should not permit our 
thinking to be bound by historical rela- 
tionships. The dominant factor in the 
future demand for capital goods will be 
the vigor of our economy and the cli- 
mate for private investment. These are 
matters of public policy that lie within 
our own control. 

Our analysis points plainly to the 
kinds of economic policies by which 
government can help bring about a high 
and sustained rate of plant and equip- 
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ment expenditure by business. It indi- 
cates that the broad objects of such poli- 
cies must be: in the first place, to foster 
an attitude of confidence among _busi- 
nessmen and other people in an eco- 
nomic future that is expansionary and 
free from paralyzing depressions or in- 
flations; in the second place, to acceler- 
ate the rate of technological develop- 
ment and industrial innovation. 


An Economic Policy For 
Growth And Stability 


The first objective—to extend the hori- 
zons of business planning by cultivating 
an attitude of confidence in the economic 
future—obviously covers a multitude of 
possible measures. Rather than try to 
describe them all, we may recall the 
basic tenets upon which an economic 
policy for growth and stability of the 
American economy should be based. I 
am unable to formulate these tenets 
more simply and effectively than they 
have been stated in the January 1955 
Economic Report of the President: 

“The role of the Federal Govern- 
ment in the achievement of [ our | 
goals is to create an atmosphere favor- 
able to economic activity by encour- 
aging private initiative, curbing mo- 
nopolistic tendencies, avoiding en- 
croachment on the private sector of 
the economy, and carrying out as 
much of its own work as is practi- 
cable through private enterprise. It 
should take its full part at the side 
of State and local governments in 
providing appropriate public facili- 
ties. It should restrain tendencies to- 
ward recession or inflation. It should 
widen opportunities for less fortunate 
citizens, and help individuals to cope 
with the hazards of unemployment, 
illness, old age, and blighted neigh- 
borhoods.” 

The legislative and administrative acts 
of government should aim to extend the 
application of these tenets in future 
years, continuing the progress that has 
been made in the recent past. 

The second objective of public policy 
is to accelerate the rate of technological 
progress and industrial innovation. Ac- 
tions are required on several fronts: 

(1) To augment the number of young 
people who have scientific, engineering, 
managerial and technical skill. 

(2) To encourage creative thinking 
and invention, mainly by appropriate 
patent and tax laws. 

(3) To induce business firms and non- 


profit organizations to support expand- 
ing programs of basic scientific research. 

(4) To enlarge the range and depth 
of Federal research and development 
programs in fields that cannot be cov- 
ered adequately by private efforts. 

(5) To hasten the industrial applica- 
tion of new methods and ideas by en- 
couraging the replacement of old plant 
and equipment, and by fostering risk- 
taking investment in a competitive en- 
vironment. 

Let us glance briefly down each of 
these avenues of policy to see where 
we now stand and what specific prob- 
lems confront us. 

We must augment the number of 
young people who have scientific, engi- 
neering, managerial and technical skill. 
A shortage of young men and women 
trained in these fields now exists. Unless 
it is relieved, it may limit the growth 
of research activity and retard its indus- 
trial application. Congress has been 
asked this year to expand the fellow- 
ship, research, and teacher-training pro- 
gram of the National Science Founda- 
tion. But the problem needs to be tackled 
farther back in our educational system 
—at the high shool and even the grade 
school level. Technological progress 
cannot be expected unless our human 
resources are developed for these tasks. 


Improved Patent System 
Encourages Creative Thinking 


Creative thinking and invention can 
be encouraged by making sure that our 
patent system gives rapid and effective 
protection to the inventor, and that our 
tax system does not so heavily burden 
his income as to dull his incentive to 
creative effort. The number of non- 
processed applications for patents in the 
Patent Office is approaching 200,000, 
and it now takes about 314 years to 
process an application. It may be wise 
for Congress to provide the Patent Office 
with the funds necessary to reduce both 
the backlog and the processing time. 
Consideration should also be given to 
modernizing the system of classifying 
patents in the light of contemporary 
science. So far as personal taxes are 
concerned, we must hope for economic 
growth and a quieter world of reduced 
military expenditure, making possible a 
reduction of present tax burdens. 

The Federal Government has already 
taken important steps to encourage re- 
search and development activities by 
business firms and non-profit organiza- 
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tions. The tax laws now offer strong 
encouragement to wealthy persons to 
transfer their property to non-profit 
foundations which can and should sup. 
port basic scientific inquiries. Last year 
the tax laws were revised to permit busi- 
nesses to treat all outlays for research 
as current expenses. With a current cor. 
porate tax rate of 52 percent, this means 
that the Federal Government, in effect, 
makes a major contribution to the re. 
search and development program of a 
profitable business. The new Atomic 
Energy Act authorizes the Atomic Ener. 
gy Commission to license the use of 
nuclear material in privately-owned re. 
actors, and it broadens substantially 
patent protection for private investors 
in the atomic energy field. The door to 
competitive enterprise in the industrial 
use of atomic energy has been opened. 


More Government Spending 
For Research and Development 


The Federal Government itself plans 
to spend more money on scientific re- 
search and development during the com- 
ing fiscal year than at any time in the 
past in fields not adequately covered by 
private efforts. The Budget Message for 
the fiscal year 1956 puts these outlays at 
$2,218 millions—a 7 percent increase 
over those made during the current fiscal 
year—despite an over-all reduction in 
governmental expenditures. Neverthe- 
less, there are fields of research activity 
which may well deserve greater Federal 
attention, such as the basic physics and 
geology of petroleum and mineral de- 
posits, water and air pollution control, 
and the development of solar and tidal 
power. 

The industrial application of new 
methods and ideas has been hastened by 
recent structural revisions of our tax 
laws, and by other measures to invigor- 
ate enterprise. Depreciation allowances 
were liberalized; the period over which 
business losses could be carried back for 
tax purposes was lengthened; the plough- 
ing-back of earnings for expansion 
was facilitated; a limited tax credit on 
dividends received by shareholders was 
granted. Yet there are additional steps 
along the same path that may well de- 
serve consideration at the proper time 
in the future. They include revisions in 
the taxation of capital gains, a privilege 
of rapid write-off of a limited amount 
of new property each year, and a fur- 
ther extension of the period for which 
losses may be carried back. END 
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N FACTORY after factory all over the 
the progress in personnel 
relations amounts to a second industrial 
revolution. Firms of every description 
are outdoing each other in their recog- 
nition of and dealing with the “human” 
qualities of their rank and file employ- 
ees. The results, when measured in terms 
of cost reduction, are every bit as re- 
markable as were the results of intro- 
ducing machinery, which marked the 
earlier revolution. 

Largely overlooked by most firms, 
however, is the fact that its supervisory 
employees are just as “human” as the 
rank and file. Foremen, for example. 
are wide'y and quite properly looked 
upon as front line instruments of man- 
agement policy. Because everything 
must funnel through the foreman. he is 
expected to be a production wizard, a 
psychologist and teacher, a safety and 
industrial engineer all rolled into one. 

But, how realistic are these expecta- 
tions? Foremen are not supermen, but 
human beings, too: and the new ap- 
proach in human relations needs to be 
applied to foremen as well as by them. 


ULLMAN ROSENFIELD began his career in personnel work as Assistant Place- 
ment Manager with the N. Y. State Employment Service in New York City, in 
1937. From 1943-45 he was assistant area Director of the War Manpower 
Commission in New York. He left that position to become Personnel Director 
of Executone Inc., New York City. In 1951 he became Personnel Director of 
Etched Products Corporation, Long Island City. 


Along with middle and top executives, the foreman has been swept 
into training programs with little consideration of his needs and his 
problems. About the only thing management agrees on is that the 
foreman must get out the production—in spite of any training he 
gets. Here is an article that challenges the myth that training is all 
the foreman needs to become an industrial superman. 


The foreman’s “boss” needs to manage 
his men with a stimulating and inspira- 
tional type of leadership, its lofty ob- 
jectives tempered by a realistic appre- 
ciation of the laws of human psychology 
and their effect upon the manner and 
rate of growth on the part of individual 
foremen. Line supervisors from the 
chief executive down must be trained 
until mastery is achieved and practiced 
in this more fruitful style of leadership. 
With this approach we may be able to 
break through the barrier which, until 
now. has so limited the practical effec- 
tiveness of foreman training. 

The foregoing conclusions are the 
fruit of the writer's experience in the 
field of improving foreman performance 
on the job. Whether working with an 
individual foreman in his department, 
or conducting problem solving confer- 
ences. or teaching a class in industrial 
psychology the writer has always been 
struck by the discouraging failure to 
help the average foreman achieve more 
than a spotty and temporary improve- 
ment on the job. The reason for such 
failure was elusively hidden. One thing 


We Asking The Foreman 
To Be Better Than His Supervisor? 


by U. Rosenfield 

Personnel Director 

The Etched Products Corporation 
Long Island City, N. Y. 


was sure: If the pupils hadn't learned, 
the teacher hadn't taught. With this in 
mind the writer set out to do an even 
better job of teaching. For eighteen 
months in one factory he conducted 
carefully planned weekly foremen con- 
ferences. The subject matter was de- 
cided by the foremen themselves to ob- 
tain better motivation. Careful attention 
was given to praising success and giving 
social approval to achievement. Use of 
the techniques of discussion, committee 
work, role playing, and actual tryout on 
the job afforded practice in thinking 
and talking about and using the new 
skills we were trying to teach. 

There was, during the period, a grow- 
ing improvement in esprit de corps, in 
co-operation, and in mutual understand- 
ing. Improvement in work performance, 
however. was far less tangible. The at- 
tention of a foreman here or there was 
briefly diverted to clean-up, to safety, 
or to methods improvement. Soon, how- 
ever, “more-pressing” matters made him 
a prisoner again: and the joys of new 
adventure and achievement were for the 
most part forgotten. Over and over the 
experience followed this pattern: The 
lesson had been successfully taught; the 
technique had been mastered; the fore- 
man was using it. Then he stopped; the 
skill fell into disuse; the training had 
had no lasting effect upon performance. 

Other persons learn and grow through 
participation in classroom and_ other 
types of instruction. Why not foremen? 
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Still perplexed, the writer turned to the 
literature. A publication of the Harvard 
Business School Division of Research 
was rewarding reading. Foreman Train- 
ing in a Growing Enterprise, by A. 
Zaleznik, describes the same failure of 
the most advanced training techniques. 
The foreman is described as “an admin- 
istrator who must get things done.” 
Obviously, unless training helps him 
get things done, he cannot be expected 
to give it more than passing attention. 

This plight of the training people 
brings to mind the itinerant salesman 
of books on agricultural science: The 
farmer rejected his offerings, saying. 
“Young feller, I don’t farm even as 
good as I already know how to!” Per- 
haps the foreman, too, sees little value 
in reading and studying about new skills 
when he already doesn’t do as well as 
he knows how. Perhaps this is what fore- 
man Joe Green was trying to say when 
he spoke up at a training session on 
Motion Economy. “Frank,” he said to 
his superintendent, “we know this stuff, 
but we’re only human. We get in a rut. 
You have to jack us up once in a while.” 

Thinking about this foreman’s in- 
sight, the writer decided to seek his 
answer from the oracle himself. Perhaps 
foremen can tell why they do not do as 
well as they know how. Since our train- 
ing merely seeks to give them more 
know-how, the same reason which might 
explain failure to use old ckills would 
also explain the failure to use newly 
trained skills. 


Get Out Production The 
Main Theme 


With this in mind the writer inter- 
viewed a number of foremen to see what 
they had to say about themselves and 
their jobs. One at a time they were in- 
vited into a small private office to “talk 
about your job” with the writer. The 
atmosphere was informal, and they were 
assured that their remarks would be 
kept in the strictest confidence. Some 
spoke freely, but others had to be drawn 
out, with close questioning to obtain 
their views on: 

1) What are you expected to do? 

2) How well do you think you are 

doing? 

3) Why aren’t you doing as well as 

you know how? 

There was a surprising agreement on 
the belief that a foreman is expected to 
meet his production schedule. The effect 
of past training efforts was reflected in 


many side references to quality, safety, 
costs, happy employees, layout, meth- 
ods; but the dominant theme was “get 
out the production!”. 

This was pointed up dramatically by 
one foreman who related a conversation 
with his boss, who had promised to ship 
that very day 1000 pieces to a very im- 
portant customer. Something had gone 
wrong and each piece had a defect which 
the foreman was sure would not pass 
the customer’s inspection. The boss 
“blew his top” then ordered, “Ship them 
anyhow! I promised to deliver today; 
and we'll do it, even if the whole ship- 
ment comes back.” Significantly. the 
foreman observed. “I knew then that I 
could make the boss happy if I always 
turned out the work regardless of cost 
or quality defects!” 

On the whole the foremen did not 
feel that they were doing their best. 
although some felt that they did the best 
they could under the circumstances. Pur- 
suit of what they meant by “under the 
circumstances” led directly to discussion 
of why they felt they couldn’t do as 
well as they felt able. It was in this area 
that the interviewer hoped to find some 
help in identifying the baffling barrier 
to foreman growth. The answers came 
tumbling out; and they were written 
down just as they came, in the fore- 
men’s own language. We studied these 
responses to discover what the foremen 
were trying to say. What were their 
complaints? Let us look at those most 
frequently mentioned, arranged accord- 
ing to whether they blamed themselves, 
others, or things: 


THEMSELVES: 

I guess I’m lazy! 

One man can’t do everything. 

I get ina rut! 

I can’t find time. 

Maybe I’m no good. 

I guess I’m not as good as I thought. 


OTHERS: 

That boy won’t listen. 

Too many bosses. 

My operators “goof off”. 

Boss won't listen. 

It takes too long to get things fixed. 
Too many interruptions. 


THINGS: 

The material is no good. 

Machines are worn out. 

The conveyor is dirty. 

The room temperature can’t be 
controlled. 

It’s too damp in here. 

The floor is uneven. 


ADVANCED MANAGEMEh; 


Analysis of these three categories oj 
responses led to the realization that evey 
when foremen blame “things” they are 
really blaming the people (themselves 
or others) who could or should see to 
it that the faulty “things” are corrected, 
Thus, in the last analysis foremen blame 
either themselves or other people when 
explaining why they do not do their 
best. 

“Other people” may, for convenience, 
be divided into three groups: (1) sub. 
ordinates. (2) co-workers. and (3) su. 
periors (management—the boss). In or. 
der, then. for a foreman to overcome 
the obstacles to his success he need only 
to learn how to manage himself, his sub. 
ordinates. his co-workers. and his boss, 


Can Any Supervisor Do Every- 
thing We Teach The Foreman? 


With the blessings of management 
most of us training experts center our 
attention upon the foreman. We teach 
him the psychology he must apply to 
his employees, his co-workers, and his 
boss to get each person to do pretty 
much what he wants him to. We teach 
him how to organize his time so that 
he can get everything done, letting noth- 
ing discourage or sidetrack him. We 
teach him how to analyze his needs and 
encourage him to fight intelligently for 
repairs, equipment, good material and 
tools. We show him how to study costs 
and, through improving methods and 
controlling quality, save the company 
money. We tell him that his irresistible 
skills will conquer all. 

And what do we find? The foreman 
responds by saying, “Yes, it’s my fault. 
I’m no good!” But, in the same breath, 
he also says,‘ The boss won’t listen. The 
boss interrupts too much. It takes too 
long to get things fixed, etc.” If we listen 
to these foremen, we may learn some- 
thing about the problem which is vexing 
us. 

Do we realize that the beautiful piec- 
ture of the successful foreman, which 
we so skillfully painted, is actually a 
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wholly unreal and impossible super- 
human composite of the good practices 
found in each of hundreds of partially 
successful foremen studied by the ex- 
perts? Do we realize that our foreman. 
being only human, cannot possibly do 
as well as we have taught him to? Some 
of the poor fellows are telling us that 
they feel their inadequacy and feel dis- 
couraged, guilty. Their unconscious re- 
sentment of the training which gave rise 
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jo these uncomfortable feelings may in 
some measure account for the efforts of 
many foremen to avoid attendance at 
raining sessions. 

Not all foremen have this guilt re- 
action. however. With the normal hu- 
ma instinct for preservation of self- 
respect. they just refuse to “buy” the 
notion that they must become irresistible 
supermen. They are interested in the 
cdassroom activities and show a ready 
understanding of the material. They may 
even demonstrate mastery of the skills 
being taught and make a stab at putting 
some of them to use. But they do not 
take it too seriously. Somehow they 
know that the day contains only eight 
hours. that bad material and equipment 
are frequently their lot despite anything 
they may try to do about it, that some 
of their co-workers and employees can- 
not be appealed to, and that the boss 
must be pleased rather than managed 
most of the time. 

This practical attitude imparts to such 
foremen a striking resemblance to well- 
fed gourmets at a banquet. Because the 
food for thought is so temptingly pre- 
pared they taste a little of everything— 
enough not to offend the chef and to 
make sure that they haven’t missed any- 
thing really good. Only occasionally, 
when carried away by the special ap- 
peal of some tempting concoction, do 
they eat heartily. Then, more than likely, 
they later experience discomfort until 
they return to normal. 

These, then, are the things that are 
inhibiting the foreman’s growth: dis- 
couragement and cynical disbelief. They 
even inhibit his full use of already 
mastered skills. If we can find ways to 
avoid discouragement and dissolve cyn- 
icism, perhaps we can at the same time 
discover how to encourage fuller use of 
already acquired know-how and. along 
with it, the acquisition and use of new 
know-how. 


The Supervisor Often The 
Barrier To Foreman Growth 


Language such as growth inhibiting 
and growth encouraging is borrowed 
from the science of educational psychol- 
ogy. which has given so much to the 
education of our children. Perhaps we 
have been breaking some basic laws of 
learning in our efforts to educate our 
foremen. Defy the law of gravity and 
you will fall to the ground. Violate the 
less obvious but nonetheless important 
laws of learning, and learning—growth 


—may be seriously stunted. What, then, 
are the laws of learning? 

1. The Law of EXERCISE: We tend 
to learn by repetition, repetition 
of hearing, seeing, feeling, talk- 
ing about, doing. 

2. The Law of EFFECT: We tend to 
learn to do those things which 
bring us pleasure and not to do 
those things which bring us dis- 
comfort or pain. 

3. The Law of READINESS: We 
tend to learn what we are ready 
to learn, when we feel moti- 
vated by a need or desire to 
learn. 


Incentive, Practice, Satisfaction 
—Keys To Supervisor's 
Development 


The training people know these laws 
and use them. They go to great pains to 
teach what foremen say they want to 
learn and to keep interest high by dra- 
matic presentations and motivating dis- 
cussions. They try to give plenty of op- 
portunity for practice of a new skill and 
to make success pleasant in terms of 
praise, recognition and a sense of ac- 
complishment. They use the laws of 
learning as teachers would use them; 
but they will never break through the 
barrier to foreman growth until they 
teach the foreman’s supervisor to use 
the laws of learning as a leader should 
use them. Only his supervisor can really 
stimulate a foreman to do a better job, 
to try to use a new skill while he con- 
tinues to use all of his old skills. Only 
his supervisor can reward the foreman’s 
efforts with interest and understanding, 
support and sympathy. There is a place 
for group training of foremen—to sup- 
plement the efforts of supervisors. The 
major training effort should be to equip 
line supervisors, from chief executive 
down, with the techniques of executive 
leadership and the ability to apply the 
laws of learning in their efforts to help 
their subordinates grow. 

Our courses in supervision, or execu- 
tive leadership, must avoid the mistakes 
of our courses in foremanship. We can- 
not teach each skill separately and in 
rapid succession as we teach the separ- 
ate “facts” of addition, subtraction, 
multiplication, and division. A supervi- 
sor at work is more like a juggler who 
wants to learn to work with more than 
three balls. If you toss him a fourth ball, 
a fifth, a sixth, and a seventh in rapid 
succession, he will at best and just as 


rapidly drop, one by one, those already 
in use. He has had no time to master 
keeping 4, 5, 6, or 7 balls going at one 
time: so he either must ignore the new 
balls and let them fall, or he must drop 
an old ball every time a new one ar- 
rives. or he must drop them all in utter 
confusion. 

Furthermore, unless he very much. 
wants to expand his act, he will remain 
a three-ball juggler until he dies. As- 
suming native ability, it takes incentive 
(readiness), practice (exercise) and 
satisfaction with the results (effect) to 
turn him into a virtuoso. 

Just so, the successful supervisor or 
successful foreman we envisage is a 
virtuoso in his field. We must help him 
achieve mastery in specific skills and go 
on to help him absorb each new skill 
without discarding or neglecting those 
he already uses well. We must afford 
the opportunity to exercise the difficult 
art of including the use of each new 
skill in an already full and hectic work 
schedule. And we must never lose sight 
of the fact that it takes incentive, prac- 
tice, and satisfaction with the results to 
insure growth. 

All of this is easier said than done. 
Toward this end each line supervisor 
must be trained to exercise the follow- 
ing minimum skills: 

(1) Find out what is expected of 
you by your supervisor. 
Decide what you yourself want 
to do in your job in addition 
to what is expected of you. 
Divide your work into (a) 
that part you must or want to 
do yourself and (b) that part 
you will ask others to do for 
you under your supervision. 
Divide your time into (a) do- 
ing your part and (b) super- 


(2) 


(3) 


(4) 


Only his supervisor really 
stimulate a foreman to do a better 
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vising the work of those who 
are helping you. 

Make sure that each of your 
subordinates understands what 
you expect of him. If you want 
him to concern himself with 
human relations, cost control, 
safety, and other matters in 
addition to the all-important 
production, you must show, by 
example, that these areas are 
getting your attention, too. 
Study the performance of each 
subordinate until you know 
which areas of his job he does 
well and which he does poorly 
or neglects altogether. Make 
him aware of your approval 
of his performance in the sat- 
isfactory areas. 

For each subordinate choose 
a single area of poorest per- 
formance and let him know 
that you are dissatisfied and 
are going to help him expand 
his mastery to include the ne- 
glected area. This assures his 
readiness to learn. If he knows 
that he cannot avoid doing 
something about lateness of 
his employees, for example, 
he will be “ready” to read 
pamphlets and go to lectures 
on lateness control. 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


See to it that each subordinate 
is supplied with reading ma- 
terial about the neglected area, 
special training, and assistance 
from staff experts. This helps 
him achieve the know-how. 
Encourage him to use the new 
know-how by discussing with 
him his experiences in trying 
to apply it. Help him maintain 
balance by reviewing at the 
same discussion his perform- 
ance in already mastered 
areas. Let him see that you 
want him to master the new 
area without losing mastery of 
the older ones. If he has diff- 
culty or cannot find the time 
to practice his enlarged respon- 
sibility, you must take the time 
yourself to teach him how to 
plan his time so as to get every- 
thing done. This assures prac- 
tice ‘ahd makes use of the Law 
of Exercise. 

If you find his time used up 
by too many emergencies and 
too many bosses, be mature 
enough to study your own job 
performance and see to it that 
he has only one supervisor— 
yourself. Perhaps more care- 
ful planning can reduce the 
frequency of emergencies. too. 
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No one can do a good job jus, 
meeting emergencies. 

Above all, as he recommends 
changes, purchases, raises for 
his subordinates, etc., in his 
effort to do his job as yoy 
want him to, you should study 
his recommendations seriously 
and support him with your ap. 
proval if it is at all possible, 
If not, you should take the 
time and trouble to explain to 
him why your approval is not 
possible and to guide his think. 
ing into areas which you will 
be able to support. This as. 
sures his enjoyment of his re. 
lationship with you and makes 
use of the law of effect. 

If your subordinate also has 
the job of leadership of other 
supervisors, make sure that 
mastery of such leadership is 
your first area of supervisory 
work with him; and teach him 
to do the same with his sub- 
ordinates. In this fashion the 
skill will quickly flow through 
the organization. 

An organization with effective execu 
tive leaders in each level of management 
will create the climate in which all su- 
pervisors, including foremen, can grow 
in every expanding mastery of their 
jobs. Not even the chief executive is a 
superman, and the lower one descends 
on the management ladder, the more one 
encounters the human qualities of super- 
visors, the qualities which makes a man 
depend upon leadership for growth and 
accomplishment. The greatest emphasis 
of the training people should be placed 
upon the role of the immediate super- 
visor of foremen. By recognizing the hv. 
man limitations of his men and apply: 
ing the human laws of growth, this key 
executive can provide the motivation. 
the practice, and the satisfaction which. 
coupled with supplementary training! 
will insure development on the part 0! 
each foreman—one step at a time. 

Such a program requires: (1) Toy 


(11) 


(12) 


MARC! 


T 


management support on a continuing) “™ 


basis; (2) Meetings and conferences o! 
supervisors to foster esprit de corps an¢ 
mutual understanding; (3) Training 0 
foremen on a supplementary basis; (4) 
Training of supervisors in executive 


leadership; and (5) Tough-minded ree- 


ognition that not every man can al am 


to be an effective leader, and disposi: 
tion to eliminate from leadership pos: 
tions those who cannot or will not leam 
to lead effectively. END 
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The Complex Problem of Organization 


Organization is a many-sided problem. There is the division and com- 
bination of tasks to make jobs and departments. There is also division 
and combination of people to make specialists and teams. Here is a 
basic analysis that clearly delineates the issues and offers an approach 
to competent solution of the problem. 


N THE literature of organization there 
| is still much confusion in both termi- 
nology and ideology. For example: 

Of a subject talked about as much 
as organization, it seems strange to 
have to plead that it is a subject... . 
I fear we assume too readily that what 
has a name has, therefore, a being. 
This name, organization, implies a 
body of knowledge. Where is that 
body of knowledge. . . ? 

My concern is about a lack of clas- 
sification as a cause of lack of under- 
standing. And this lack of understand- 
ing seems plainly to come from a lack 
of classification or lack of definition. 

Another author, however, may be some- 
what more optimistic. He believes that 
organization “. . . now has all the super- 
ficial traits of a science, including a full 
set of theorems, principles, dogmatists 
and disputes.” 

It seems worthwhile, therefore, to ex- 
amine, or re-examine, some of the terms 
and concepts used in explaining the sub- 
ject of organization, especially some of 
its more confused aspects. It is only 
when students can come to a working 


agreement on concepts and basic proc- 
esses that they can build lastingly on one 
anothers work. And it is only when 
managers can make their organization 
structures understandable and logical to 
their employees that the rank and file 
can fit themselves into the plan and per- 
form effectively the roles assigned to 
them. 

The dictionary defines an organiza- 
tion as “the executive structure of a 
business”; also as “the personnel of 
management.” 

The essence of the first of these mean- 
ings is perhaps best contained in the 
philosophical definition of the kindred 
word “organism.” According to Web- 
ster, it is “Any highly complex thing or 
structure with parts so integrated that 
their relation to one another is governed 
by their relation to the whole.”* Thus, 
an organism (or in this case an organi- 
zation) is made up of two basic com- 
ponents: parts and relationships.® 

Consideration of these two compo- 
nents—how they are developed and how 
they are related to each other—seems 
to offer. therefore, a fruitful approach 


Professor E. H. Anderson 
Professor of Management 
School of Commerce and 
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University of Alabama 


to a better comprehension of the sub- 
ject. 

The parts of an organization are the 
jobs and positions found to be necessary 
for performing the work of the enter- 
prise, or the organization as a whole. 
They depend for their existence upon the 
nature of the work to be done and vary, 
therefore, from one enterprise to an- 
other. When specific persons are placed 
in these positions, each with his func- 
tions shown and his relationships to 
others indicated, they, taken collectively, 
may be said to “personify the organi- 
zation.” They represent the organization 
in the concrete, or, more literally, in 
the flesh; the chart and its general 
scheme of positions and relationships 
represent the organization structurally, 
or in the abstract. The several strata of 
persons indicated as holding positions 
of a supervisory nature constitute what 
was referred to in the definition quoted 
as “the personnel of management.” The 
word “organization” connotes, there- 
fore, something more specific than “per- 
sonnel.” Its concern is with the integra- 
tion of personnel into a framework of 
jobs and relationships that constitutes 
a smoothly functioning team for the 
accomplishment of the objectives of the 
enterprise. 

The process of constructing jobs con- 
sists of two distinct phases or steps: di- 
vision and combination. Division con- 
sists of analyzing the work to be done 
and breaking it down into elemental 
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My Position 


units of activity—even down to indi- 
vidual motions or therbligs should this 
be appropriate.° Combination consists 
of putting these units back together 
again in a way that will build jobs, or 
units of work suitable for human per- 
formance. 

Division in organization arises from 
two main causes. The first is that of 
mere size. The big task—too big for one 
person to perform effectively alone—is 
made small by division and subdivision 
into jobs and positions. The second 
cause arises from the advantages of 
specialization, or division of labor. The 
foreknowledge of the advantages of 
specialization and  functionalization 
often leads to the combining of units 
of work into large aggregates which 
seem to offer possibilities for re-division 
and distribution among jobs on a more 
effective basis. Large aggregates, natur- 
ally, permit of greater division and spe- 
cialization in both degree and kind. It 
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is this scheme or structure of division 
and subdivision which permits the chief 
executive of a large organization to trace 
down the ramified lines of his organiza- 
tion chart and locate the activities of 
the enterprise and the personnel ac- 
countable for their performance. 
Combination in job building begins 
after analysis and division have been 
completed and proceeds to take the di- 
vided parts of the work of the enterprise 
and regroup them for the purpose of 
forming units of work more suitable 
from the personnel point of view. It 
may be necessary in some cases to modi- 
fy the results of a logical division. This 
step, unlike the former steps, proceeds 
by addition and combination rather than 
by division and sub-division. Its purpose 
is to bring together activities related by 
sequence, homogeneity or otherwise, 
along with items of information that 
may be necessary, so as to form a bal- 
anced body of work suitable for assign- 
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ment to a person as his job. In it con. 
sideration must be given to factors 
which might not have been considered 
in carrying out the process of division, 
such as: the particular aptitudes. skills 
and knowledge of the personnel: the 
opportunity afforded them for variety, 
learning and occupational growth; the 
measurability of individual output and 
eficiency; freedom from avoidable de. 
pendence upon or interference by 
others; and the kind and amount of 
assistance and supervision needed for 
each task. 


Factors To Consider 
When Combining Tasks 


The problem of constructing jobs, 
correct from the point of view of both 
production and personnel, is one fre. 
quently overlooked by organizers and 
often obscured by elaborate schemes of 
division and functionalization. It is for 
this reason that the chief executive hin- 
self often fails to understand why many 
of the members of his organization do 
not properly carry out their respective 
functions. Much harping upon employ: 
ees’ lack of initiative, in efficiency, in 
reliability, and lack of cooperation 
might be avoided by re-studying in de- 
tail the content of their respective jobs. 
It is this failure of the executive and 
the worker each to see a job as the same 
thing, the same set of activities sur- 
rounded by the same set of conditions. 
that makes a better comprehension of 
the concepts and processes of organiza- 
tion essential. 

The problem is one of the general 
limitation of all formal organization. It 
has been described by another author, 
as follows: 

No executive who has worked for 

a lurge corporation needs to be told 
that there is a vast difference between 
the way such a company is managed 
and the way this process is commonly 
described. The statement that the pres- 
ident “runs” the company and is “as- 
sisted” by everyone under him is a 
fiction recognized by any manager 
who has experienced the politics and 
personalities of top management. The 
fiction is perpetuated in management's 
reverence for the titles and functions 
of corporate hierarchy, and is offict- 
ally transcribed on the orthodox or- 
ganization chart whose neat little 
boxes and connecting lines strive to 
show who is running what and who 
reports to whom.* 
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Probably one of the greatest errors 
in job building, especially in recent 
years, is the error of applying the prin- 
ciple of division of labor too far.* The 
advantages of the principle having been 
proven. the principle is then applied to 
every situation, apparently without limit. 
In many cases jobs have been reduced 
in content to the exact repetition of a 
fe simple motions all day long. Even 
a moron, it seems, would find such a 
jol stupefying. The situation is as bad 
when jobs already filled by competent 
workers are simplified or diluted in a 
way that will require less knowledge 
and skill of the incumbent worker. A 
worker who has proven his competency, 
and demonstrated his potentiality, usu- 
ally wants something more challenging 
to do, not less. Thus the very simplicity 
that makes a job easy may at the same 
time make it less worthwhile to the 
worker. 


Monotony—Part Of The Job 
Or Of The Job Holder? 


The problem of the proper balance 
between division and combination in job 
building is brought to a focus quite clear- 
ly in dealing with monotony and other 
associated causes of job dissatisfaction. 
In the past. it seems to have been the 
general opinion among scholars that 
monotony was not a characteristic of 
the job, but a characteristic of the job 
holder, and entirely a matter of his in- 
dividual reaction to the job.® This seems 
to have been the assumption if not the 
conclusion of the Hawthorne experi- 
ment conducted by a group from Har- 
vard University.’° A later experiment, 
however, conducted by a group from 
Yale. seems to indicate a different con- 
clusion.11 

Monotony does inhere in the job it- 
self. it now seems, especially for the 
normal worker who is assigned the usual 
routine job. The Yale group recom- 
mends, therefore, job enlargement, job 
rotation. individual pacing in some 
cases, or some method of giving greater 
variety and variability to the worker’s 
activities. This view does not necessarily 
hold that the worker, taken as he is 
with his particular aptitudes and _atti- 
tudes. has no responsibility in the mat- 
ter. or that nothing can be done by train- 
ing and constructive indoctrination to 
create job interest and enthusiasm. It 
does. however, indicate that in terms 
of economy of effort a modification of 
the job to fit the worker might be more 


productive than trying to modify or re- 
adapt the worker to fit the job. Speciali- 
zation can be, therefore, self-defeating. 

The second component of organiza- 
tion, as previously stated, consists of 
relationships—more specifically, the re- 
lationships between jobs and between 
the individuals and groups of persons 
assigned to their performance and super- 
vision. 

Relationships between the various ac- 
tivities in the work of the enterprise are 
made necessary by the integrated nature 
of the work itself. Many of these rela- 
tionships, especially those between one 
elemental unit of work and another, are 
incorporated as parts of the individual 
job. In job building it is axiomatic that 
operations and processes should be di- 
vided no more than is necessary, that 
inter-work relationships should be made 
intra-job rather than inter-job. When re- 
lationships between activities that com- 
pose different phases or aspects of an 
operation can all be encompassed within 
the limits of a single job and made the 
complete responsibility of the person 
holding the job much of the problem 
of relationship is thereby eliminated. A 
single person being fully accountable 
for the performance of duty or body of 
work in its entirety should be able to 
coordinate all of its phases or parts, 
since it is his job exclusively. The real 
problem of relationship begins when an 
operation, process, or function cannot 
be effectively assigned to one job and 
person, but must be assigned to two or 
more, each dependent to some extent 
upon the other. 


Forming Teams A Problem 
In Relationships 


The problem of relationship in organ- 
ization is, therefore, the problem of 
combining jobs, and their respective job 
holders, into groups that will constitute 
an effective team for performing the 
various operations, processes, and func- 
tions of the enterprise. In forming teams 
it is necessary to see that all essential 
activities are included, to prevent un- 
necessary duplication of effort or over- 
lapping of authority, and to provide for 
effective control of activities and super- 
vision of personnel. In this task the de- 
gree of difficulty of the problem of re- 
lationship increases directly, and often 
geometrically, in proportion to the de- 
gree of functionalization of activities 
and specialization of personnel. Where 
many dissimilar but interdependent ac- 


tivities must be coordinated, the problem 
of relationship seems at times to over- 
shadow the actual performance of the 
individual activities. The limiting factor 
in a supervisor’s span of control is, as 
has been recognized, the number of re- 
lationships supervised, not merely the 
number of jobs or persons.!? A failure 
in relationships may thus easily nullify 
the advantages of properly constructed 
jobs, and limit the optimum degree of 
specialization and ultimately the size of 
the enterprise. 


Supervision To Insure 
Coordination 


Relationship in organization may be 
said to constitute, therefore. a main 
problem of supervision. Since all of 
the necessary work of the enterprise is. 
supposedly, divided up and assigned to 
a primary echelon of jobs and workers. 
what is left for the supervisory echelons 
is therefore only the problem of rela- 
tionships. A task or problem that can 
be clearly separated from others and 
assigned to one person needs supervision 
only to the extent that the person to 
whom it is assigned lacks full compe- 
tence. Supervision of individuals is in 
such instances mainly a matter of train- 
ing, guidance, and motivation. 

When two or more persons dependent 
on each other for proper performance 
are assigned to an integrated unit of 
activity, however, a supervisory author- 
ity is needed to insure coordination. 
Merely stating in the job manual that 
cooperation is one of the duties of the 
job, or of the person holding it, as is 
often done, is only the expression of a 
pious wish. And, leaving the matter of 
cooperation to be fought out and settled 
by the workers themselves is only an 
admission that the organizer has failed 
to complete his task. 

The supervisor must give close and 
constant attention, therefore, to every 
contact and relationship of one job and 
worker to another. He must establish a 
system for the proper flow of work be- 
tween each successive or simultaneous 
operation and interject his authority at 
every dividing line between jobs. He 
must in a manner also stand guard over 
all points of contact between his workers 
individually and collectively and_be- 
tween them and those of other units or 
departments of the organization. At- 
tempting to supervise workers individu- 
ally but failing to plan and supervise 
relationships between and among them 
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theory with practice. 
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is a weakness in organization and super- 
vision too often overlooked, or recog- 
nized only as poor cooperation or poor 
leadership. 

The problem of relationship is even 
more difficult and more acute when it 
concerns supervisors themselves and 
supervisors of supervisors. It is here 
that confusion in authority and respon- 
sibility as well as misfits in capability 
or personality do their greatest harm; 
even small mistakes in division of work 
or assignment of personnel may be mag- 
nified many fold by the time their effects 
reach the lower ranks. The effects of 
bad relationships in the lower ranks of 
workers may be corrected or at least 
ironed out by supervisors in the higher 
ranks, but bad relationships among 
higher supervisors, groups of workers, 
or major process or functions are sel- 
dom lessened as they spread downward 
through the lower ranks. 


\ 
We Organize Both Jobs 
And People 


Organization is thus a two-fold prob- 
lem in at least two different ways. First, 
it consists of jobs and relationships. The 
jobs in this instance are units of work 
to be accomplished and the relationships 
are those between the jobs made neces- 
sary by the integrated nature of the 
process of manufacturing, or, the oper- 
ation of the enterprise. The relationships 
grow out of the necessity of coordinat- 
ing the various jobs with respect to such 
factors as the proper flow of work, the 
balancing of activities, the joint use of 
facilities, and the interdependence of 
certain operations. Such relationships 
are frequently referred to as work rela- 
tionships or operational relationships. 

Second, organization consists of per- 
sons and the relationships between per- 
sons. These relationships are dictated 
in part by the work or operational rela- 
tionships between jobs and in part by 
the necessity for supervision, instruc- 
tion, and advice, provisions for which 
are determined by management in its 
plan of functionalization and control 
and its type or plan of organization. Dif- 
ferent relationships, for example, are 
created by territorial rather than central- 
ized control and by a line rather than a 
line-staff organization. Such _relation- 
ships are distinguished usually as the 
formal organization relationships. 

It is possible to identify even a third 
category of relationships, those recog- 
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nized generally as the informal organi. 
zational relationships. These are created 
mainly by the other two. The persons 
holding the various jobs develop rela. 
tionships with persons in jobs that are 
neither related to their own by the neces. 
sities of the work process nor by those 
of the formal organization. A worker 
may prefer to get advice or instruction 
from the man at the next bench rather 
than from some designated staff expert, 
or to tell his troubles to a sympathetic 
fellow worker rather than to a profes. 
sional in the personnel department, 
These relationships develop through 
time, proximity, and mutual interests 
and rely for their strength and perma. 
nence upon such factors as prejudice, 
temperament and personality. Although 
they may be often unexplainable and 
unpredictable, they may create situa. 
tions that constitute problems for man. 
agement to solve that are far more try- 
ing than those created by the other two. 

Finally, organization seems to be es- 
sentially a two-fold process any way you 
look at it. It is the work to be done and 
the people who do it, the job and the 
man, the job and the other job, the man 
and the other man, the man and the 
boss, the man and the unknown man. It 
is division and combination, it is spe- 
cialization and integration, and finally 
it is a matter of two-way communication 
and a semantics of organization. — END 
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Business executives have expressed varying points of view on the im- 
portance of communication in their companies, but the prevailing 
attitude of top executives as a group has not been clearly indicated. 
In an attempt to discover what that viewpoint is a questionnaire was 
designed by the Purdue University Industrial Communication Research 
Center to secure top executives’ personal opinions toward communi- 
cation rather than to get a picture of company communication prac- 
tices. Here is a report of what the presidents of the one hundred 
largest corporations in the U. S. said in response to this questionnaire. 


M* businessmen have long recog- 
nized the importance of providing 
training for their employees, but the 
more informal processes of day-to-day 
communication such as interviewing and 
conference participation have been gen- 
erally taken for granted. Today there 
appears to be a growing tendency to 
think of communication in a broad sense 
—to include not only the formal proc- 
esses but also the informal processes 
— not only the language factors but 
also the non-language factors. When we 
use the term “communication” we refer 
to all of the processes through which 
information, attitudes, ideas or opinions 
are transmitted and received, providing 
a basis for common understanding 
and/or agreement. 

How vital is effective communication 
in the operation of a modern business? 
Is there a relationship between good 
communication and employee produc- 
tivity? What are the causes of com- 
municative skills? These and other re- 
lated questions were recently put to the 
presidents of America’s largest corpor- 
ations by the Industrial Communica- 


tion Research staff of Purdue Univer- 
sity. 

The original questionnaire was pre- 
tested on five company presidents in the 
Lafayette area. After being modified 
to incorporate their suggestions, the 
questionnaire was mailed, with a cover 
letter explaining the project, to the 
presidents of the one hundred largest 
corporations in the United States. The 
list was prepared by the National City 
Bank of New York, based upon total 
sales or revenue. Every corporation on 
the list did a minimum daily business 
of one million dollars. 

Fifty-one presidents completed and 
returned the questionnaire, and two 
other presidents wrote letters outlining 
their views on the subject. In addition, 
twenty other officials (vice presidents, 
directors of industrial relations, etc.) 
completed and returned the question- 
naire on behalf of their respective pres- 
idents. 

The attitudes of this select group are 
considered especially significant for 
several reasons: (1) These top execu- 
tives represent the largest concentration 


of managerial talent and experience in 
the country. They have the responsibility 
of directing the production efforts of 
over one million employees. (2) Top 
executives have the perspective neces- 
sary to view the practical significance 
of communication in relation to other 
aspects of business operation. They are 
in excellent position to judge the im- 
portance of communication in the total 
organization. Specialized executives in 
Sales, Personnel, Industrial Relations, 
etc. are concerned with communication 
because of the nature of their jobs. The 
president, however, must have an overall 
viewpoint in order to coordinate the 
work of the management team. (3) The 
attitudes of these executives are impor- 
tant because they may affect their com- 
panies practices and policies, and also 
may exert an influence on the whole 
industrial field because of the magnitude 
of their company’s activities. 

Results: Eleven questions were di- 
rected to the company presidents in this 
survey. Here are the questions. a sum- 
mary of the responses, and an analysis 
of these responses. 


Which methods of communication are 
preferred if “very important policy” 
is to be transmitted? 

The five alternatives listed below were 
submitted to the presidents who were 
asked to select the two methods “most 
likely to get the best results.” Fifty-one 
presidents answered this question. The 
number of presidents who checked each 
item is indicated at the right. 
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What are the major causes of com- 
munications breakdowns? 


1. Call a meeting of management 
personnel and explain orally.... 44 
2. Hold personal interviews with 


27 
3. Announce policy in a manage- 
16 
4. Explain the policy in an inter- 
14 
5. Explain the policy on the tele- 
phone or inter-com. .................. 1 


The responses show a decided prefer- 
ence for the use of oral methods in 
transmitting “very important” policies 
to managerial personnel. The data also 
indicate that when limited to two choices 
21 executives preferred oral methods ex- 
clusively and none preferred written 
methods exclusively. The majority (30). 
however, favored a combination of oral 
and written methods. Since written me- 
dia may be used in advance of the oral, 
simultaneously with the oral, or as 
follow-up (confirmation), it is possible 
that those who checked one oral and one 
written method saw an advantage in 
supplementing one method with the 
other. 

The value of the joint method (oral 
and written) was expressed by FE. J. 
Thomas, President of Goodyear Tire & 
Rubber Company, when he wrote: 

Much communication must be done 
orally because in many cases speed of 
communication is a vital factor and 
messages can be communicated much 
more quickly orally than in writing. 
Wherever possible the oral communi- 
cation should be supplemented, par- 
ticularly in respect to major policy 
matters, by writing .. . 

Although the telephone or inter-com 
method ranked last. it should not be in- 
ferred that this indicates a lack of 
value of this method in more routine 
business. Apparently it is not a_pre- 


ferred method when “very important 
policy” is to be transmitted. 


Is there a relationship between com- 
munication and employee productiv- 
ity? 

All of the executives who replied (50) 
believed that there was a relationship 
between communication (as defined in 
the questionnaire) and employee pro- 
ductivity. Ninety-six per cent of those 
checking this question said there was 
a “definite relationship” and four per 
cent saw it as a “slight relationship.” 
While there seems to be little doubt that 
a relationship exists, it is apparent that 
further research will be required to 
establish the specific nature and degree 
of that relationship. 


Is oral communication more important 
or less important than written com- 
munication? 

Ninety-eight per cent of the presi- 
dents (47 answered question ) 
thought that oral communication was at 
least as important, and forty per cent 
thought it was even more important 
than written communication. 

Since specific types of oral and writ- 
ten communication were not indicated, 
and since no reference was made to the 
importance of the content of a particu- 
lar communication, the assumption is 
that responses reflect a value-judgment 
of overall relative importance. 


Is there a relationship between break- 
downs in communication and labor 
disputes? 


Ninety-four per cent of those replying 
(49) were of the opinion that there was 
a relationship between breakdowns of 
communication and labor disputes and 
strikes. Seventy-nine per cent thought 
there was a “definite” relationship, 
while fourteen per cent believed the 
relationship to be “slight.” Only six 
per cent believed there was “no rela- 
tionship.” 


What are the major causes of com- 
munication breakdowns? 


Ten common causes of breakdowns in 
business and industrial communication 
(listed below) were submitted. Each 
president was asked to check only those 
factors that he considered to be major 
causes. The number of presidents who 
checked each item is indicated at the 
right. 

1. Inadequate use of communica- 

34 
2. Lack of communicative ability 

in management personnel ...... 32 
3. Inadequate training program .... 23 
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4. Management withholds informa- 


tion from subordinates .......... 19 
5. Little opportunity for commu- 
16 
6. Lack of communicative ability 
15 
7. Union “meddling” agitates em- 
10 
8. Confusion of authority .............. 8 
9. Clashing personalities ................ 3 
10. Communicators not well liked by 
0 


If a satisfactory solution to a prob. 
lem of communication breakdowns is 
to be found, the real causes of the prob- 
lem must be located. It seems reasonable 
to assume that although these causes 
may vary from company to company. 
depending upon the situation. it should 
be possible to discover the more com- 
mon and the more basic causes of com- 
munication breakdowns. 

In answering this question the execu- 
tives have indicated what they consider 
to be the major causes. Whether these 
are the real causes or not could only be 
determined by careful analyses of speci- 
fic situations. However, the responses 
seem to indicate a belief that (1) cer- 
tain factors are more likely to be sig- 
nificant causes than others. and (2) 
there are many causes of communication 
breakdowns rather than any single 
cause. 

The rank order of these factors might 
be helpful in starting a search for 
sources of communication impairment 
or ineffectiveness. 


What is the nature of communicative 
ability? 

This question was included in the sur- 
vey in order to ascertain the viewpoint 
of executives regarding the communi- 
cator in the communication process. 
Earlier in this report reference was 
made to the fact that some people take 
communication skill for granted. 
Whether justified or not it appears that 
such an attitude might be explained on 
one of the following bases: 

(1) Many have not considered com- 
municative ability as a special or im- 
portant skill. The assumption seems to 
be that if a man has the required amount 
of technical knowledge—or other tech- 
nical skills—he has all that is required. 
or (2) it may have been assumed that 
all managers can communicate, or (3) 
it may have been recognized that com- 
municative ability is a skill that mana- 
gers should possess but it has been as- 
sumed that a manager either has it or 
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has not, and whatever this ability, it is 

not subject to improvement through 

training. 

Considering the foregoing analysis, 
the reactions of these company presi- 
dents seem to be particularly striking. 
Given a list of seven alternatives the 
presidents were asked to check all state- 
ments that they believed to be true. Fifty- 
one presidents answered this question. 
and the number who checked each state- 
ment is indicated at the right. 

]. Communicative ability is a com- 
bination of natural talent and 
skill that may be developed by 
training and experience .......... 46 

2. Is a skill that can be learned ...... 35 

3. Can never be developed by some 
people because of personality 


15 
4. Is best developed by years of ex- 
perience on the job ..........00 13 
5. Is an ability that nearly all top 
MANAETS POSSESS 12 
6. Is primarily a natural gift or 
5 


7. Is closely related to the amount 
of formal education a person 


It is apparent that as far as these 
presidents are concerned they believe 
that the following statements are true: 

(1) Not all managers can communi- 
cate effectively (only 12 out of 51 
thought that nearly all top managers 
possess this ability). 

(2) While natural talent is a factor 
in communicative ability, it is not the 
only factor. 

(3) Greater communicative ability 
can be developed through training and 
experience. 


Should training in methods of com- 
munication be provided for manage- 
ment personnel? 

One hundred per cent of the presidents 
responding (49) believed that communi- 
cation training of some type should be 
provided for management personnel. 
The Purdue Industrial! Communication 
Research Staff is presently conducting 
a study of the communication training 
programs now being provided by busi- 
ness and industrial firms for their own 
personnel. The results of the survey 
seem to indicate that many of the major 
companies are already doing what this 
group of corporation presidents believe 


should be done. 


At what levels should communication 
training be provided for management 
personnel? 


49 presidents answered this question 
as follows: 
Top management ............ (67%) 
Middle management ...... 4A... (90% ) 
First line supervisors 

(92% ) 

The responses to this question indi- 
cate a belief that communication train- 
ing should be provided for all levels of 
management. Bearing in mind the fact 
that this question was answered by top- 
management, it may be significant that 
67% of this group thought that top- 
management should also receive this 
training. Moreover, these results are 
consistent with the replies to Question 
No. 6 in which only 24% of the presi- 
dents believed that “nearly all top man- 
agers possess” communicative ability. 


How much does the authority of a 
communicator’s position affect the 
reception of his ideas? 


Ope hundred per cent of the execu- 
tives surveyed thought that the authority 
of the communicator’s position had some 
effect on the reception of a person's 
ideas. Seventy per cent of the group 
(37) thought that the authority of the 
communicator’s position very much af- 
fected the reception of his ideas. 


To what extent is the effectiveness of 
management personnel dependent 
upon ability in oral communication? 

The vast majority of the respondents 
indicated that effectiveness of manage- 
ment personnel is greatly dependent 
upon ability in oral communication. 
Many executives affirmed their belief 
that oral communication is more im- 
portant than written communication in 
the performance of certain managerial 
tasks. Representative comments were as 
follows: 

Edward Foss Wilson, Chairman of 

the Board, Wilson & Co., Inc.: 


In transmitting information to 
hourly plant employees through the 
first line supervisors, oral communi- 
cation is extremely important. No 
matter how effective written commu- 
nications may be, much of the infor- 
mation about the Company and _ its 
policies must be transmitted through 
oral communication from a supervisor 
to his employees. 

F. R. Kappel, President, Western 
Electric Company, Inc.: 

There needs to be written statements 
of basic management policy to insure 
effective management, but actual oper- 
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How much does the personal regard 
listeners have for a communicator 
affect the reception of his ideas? 

Nearly ninety-eight per cent of the 
executives believed that the personal re- 
gard the listeners have for the com- 
municator is of some importance. Seven- 
ty-three per cent of the group thought 
that this factor was very important. 

The replies to questions number 9 
and number 10 seem to high-light the 
importance of the non-language fac- 
tors in the communication process. This 
has been succinctly pointed out by an 
executive of Deere & Company. when he 
said: 

Every action, every established con- 
dition, every practice, every non- 
longuage treatment of individuals and 
groups, etc. within a business con- 
cern conveys something . . . everyone 
radiates attitudes, personal concerns, 
and personal qualities of varying 
kinds. These elements are more in- 
tangible but just as real and just as 
resultful as oral or written language. 


ating results are usually the product 
of oral instructions. The day-to-day 
job depends upon effective oral com- 
munication. 
William White. Former President, 
New York Central Railroad: 

Effectiveness of management per- 
sonnel of all grades is very dependent 
upon the ability to communicate oral- 
ly not only the policy of the company 
but suggestions as to how work should 
be done, criticism of poor work, and 
the application of discipline, and of 
course in the general field of human 
relationship. In oral communication 
the impact of management person- 
nel’s personality can be transmitted 
very much more effectively than by 
written communication. Furthermore. 
oral communication offers means for 
communication “up.” 
Frank M. Folsom, President, Radio 
Corporation of America: 

The effectiveness of management 
personnel is very highly dependent 
upon their ability in oral communica- 
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tion. Communication also takes place 
through verbal emphasis and sugges- 
tions which are loaded with meaning. 
Management personnel have frequent- 
ly been able to influence or convince 
people regarding situations or mat- 
ters where written media would not 
have produced satisfactory under- 
standing and acceptance. 

The relationship between effective 
oral communication and managerial 
ability was stressed in the following 
statements: 

Paul Endacott, President, Phillips 

Petroleum Company: 

A great amount of information 
comes to the management of our 
company in the form of oral com- 
munication, and we find that this 
saves time and also promotes a clearer 
understanding of the subject matter. 
T. S. Peterson, President, Standard 
Oil Company of California: 

Effectiveness in oral communica- 
tion in my opinion is an essential in 
management personnel. 
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2. The extent of usage of 
standard data, whole-cycle time, 
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4. Techniques of training Time 
Study men. 
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Time Study men for proficiency. 
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Harry E. Humphreys, Jr., President, 
United States Rubber Company: 
There is no question in my mind 
as to the importance of communica- 
tions ability for the modern executive. 

He must have the ability to think 

clearly and express his ideas clearly 

by either verbal or written means. 

Oral communications is, of course, 

the most direct and_ convincing 

method of getting ideas across. 

Views of The Non-Presidents: Twenty 
non-presidents also completed and _ re- 
turned the questionnaire. Included in 
this group were vice presidents, direc- 
tors of industrial relations, executive 
assistants to the presidents, general man- 
agers, etc. 

Inspection of the results indicate that 
the views of the non-presidents are in 
almost complete agreement with those 
of the presidents. 

In their answers to Question No. 11 
(To what extent is the effectiveness of 
management personnel dependent upon 
ability in oral communication?) the 
group took about the same position as 
the presidents. Typical of their reactions 
are the following comments: 


E. F. DuPont, Director of Employee 
Relations, E. I. DuPont de Nemours 
& Company: 

The effectiveness of management in 
oral communication depends to a con- 
siderable extent upon the ability of 
the management representatives. This 
ability, however, is not something 
necessarily native to the person’s own 
qualifications; he can be trained to 
do a more effective job by the proper 
methods. It is my opinion that by far 
the greater number of effective man- 
agement efforts in the field of oral 
communication have been obtained by 
training than by native ability per se. 
William D. Merrifield, Director of 
the Department of Industrial Educa- 
tion, Chrysler Corporation: 


Effective Communication Cited As 
Basic To Managerial Ability 


The effectiveness of management 
personnel depends a great deal upon 
ability in oral communication. Such 
ability plays an important role in the 
selection of management people for 
new and better opportunities. 

J. W. Keener, Vice President, B. F. 
Goodrich Company: 

To a major degree, managers can 
be effective only as they act through 
others, a result that cannot be at- 
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tained without some form of com. 
munication. 

R. H. Biron, Vice President-Admini. 
stration, Consolidated Vultee Aircrajt 
Corporation: 

Ideas are worthless unless they can 
be communicated intelligently to oth. 
ers. 

Edward C. Meyers, Assistant Vice 
President, Industrial Relations, United 
States Steel Corporation: 

Oral communications ability is one 
of the significant factors influencing 
the effectiveness of management per- 
sonnel, 


A Ten-Point Summary Of 
Top Executive View of 
Communications 


Conclusions: The purpose of this sur- 
vey was to discover the viewpoints of 
the top executives of business and in- 
dustry concerning the nature and im. 
portance of communication. An analysis 
of the results obtained seems to warrant 
the following conclusions which reflect 
the consensus of this select group. 

1. Very important policies should 
be transmitted orally or in combination 
with written media. 

2. There is a definite relationship 
between communication and productiv- 
ity. 

3. Oral communication is at least as 
important as written communication, 
and may be even more important. 

4. There is a definite relationship 
between breakdowns of communication 
and labor disputes and strikes. 

5. “Lack of communicative ability 
in management,” “Inadequate use of 
communication media,” and “Inade- 
quate training programs in the field of 
communication,” appear to be major 
causes of breakdowns in industrial com- 
munication. 

6. Communicative ability is a com- 
bination of natural talent and skill that 
may be developed by training and ex- 
perience. 

7. All levels of management should 
receive training in methods of com- 
munication. 

8. Effectiveness in communication is 
partially determined by the authority of 
the communicator’s position. 

9. The personal regard that listeners 
have for the communicator seems to 
effect the reception and acceptance of 
his ideas. 

10. Ability in oral communication is 
an important factor in managerial ef- 
fectiveness. END 
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Production Scheduling: An Operations 


Research Case Study 


What lot size results in lowest production costs? This problem of eco- 
nomic lot size, traditionally, has been attacked by balancing produc- 


) tion set-up costs against inventory carrying costs. This unusual case 


study describes how an operations research team at Warner and 
Swasey Company approached this problem with new skills and thor- 
oughness, found economic lot sizes and solved the related problems 
of production scheduling, storage and forecasting annual sales. 


HE case study I am going to present 
Ti: primarily directed toward empha- 
sizing two aspects of Operations Re- 
search. The first aspect is the breadth of 
the OR approach to problems, its at- 
tempt to consider the effect of a policy 
decision on all phases of an organiza- 
tion’s operations; in other words, the 
inclusion of the widest possible range of 
variables. The second aspect involves 
the concept of continuous or dynamic 
research: that is, the continuous ex- 
tension of the scope of the research 
as it proceeds, generating new problems 
with the tentative solution of each pre- 
vious one. Thus, problems are never 
solved in any absolute sense; the re- 
search is designed to enable the organi- 
zation to proceed from one level of 
operating efficiency to a higher level in 
successive and progressive steps. 

This particular case began in June 
1952, when the Operations Research 
Group at Case Institute was invited by 
the President of the Warner and Swasey 
Company to speak with him and several 
other executives. 

First let me tell you a little bit about 


the Warner-Swasey company. It is the 
world’s largest producer of turret lathes, 
turning out better than 50 percent of the 
total of this country’s output. The com- 
pany also produces several other lines, 
some related and others unrelated to 
its major product. Turret lathes vary 
in price from $10,000 to $40,000. In 
1952-53 the company did a total busi- 
ness in the neighborhood of $55,000,- 
000. Early in 1954 employment in its 
plants was about 3500. Employment 
was higher during the war, but even 
now the plants are operating with sev- 
eral shifts. 

The executives of the company had 
no one particular problem in mind. We 
suggested that before selection of a 
problem was made we should know 
much more than we did (we knew prac- 
tically nothing) about the company’s 
operations. Consequently, we suggested 
that a few weeks be devoted to orienta- 
tion by our group—that we spend this 
time getting familiar with the company 


-and formulating posssible OR problems. 


This suggestion was accepted by the 
executives with no hesitation. 


Dr. Russell L. Ackoff 
Operations Research Group 
Case Institute of Technology 

Cleveland, Ohio 


A team of three was established. It 
included two from Case Institute’s OR 
Group and one member of the company. 
I would like to say categorically that any 
success the group may have had is due 
primarily to the contribution of the 
company member and the cooperation 
of company personnel at every level of 
its operations. The company member of 
the OR team was experienced in cor- 
porate financial research. He is a sort 
of trouble-shooter on the staff of the 
company’s treasurer, and as such has 
dealt with a variety of messy problems 
involving every phase of the company’s 
operations. Though he had had no pre- 
vious contact with OR, his wide experi- 
ence and preoccupation with methods 
of problem-solving made him an ideal 
member of the team. 

We were given space in the treasurer's 
office though we continued to report di- 
rectly to the president of the company. 
The treasurer, however, greased many 
skids for us. The team has varied in size. 
It has included as many as four profes- 
sionals from Case, graduate student as- 
sistants, and varying numbers from the 
company. Throughout, consultation has 
been frequent with all other members of 
the Case OR group, other members of 
the faculty, and a wide variety of per- 
sonnel from the company. 

The initial job of at least the Case 
members of the team was one of orienta- 
tion. First a comprehensive tour of the 
main plant and administrative offices 
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was arranged. Then we asked to see or- 
ganization charts. The company is not 
“chart-happy” and consequently there 
was some difficulty in obtaining a chart. 
Once it was obtained, our questions soon 
demonstrated how unrevealing such a 
chart can be regarding operations. Con- 
sequently, we asked ourselves what it 
was we wanted to know about the com- 
pany. We wanted to know (1) the na- 
ture of the operations in which they are 
involved. and (2) how they control these 
operations. 

Now, as soon as we started to toss 
around the term “control,” the approach 
of cybernetics—the science of control 
through communication—came to mind. 
In effect we decided to consider the or- 
ganization as a communications circuit 
which controls a productive process. 
Where. then, is the ultimate source of 
information that flows through the cir- 
cuit? It is the customer, the user of the 
product. How is information transmitted 
from customer to company? Through 
sales engineers. 


We began our orientation, then. in 
the sales department. We learned how 
salesmen selected potential customers, 
what type of contact they made with 
customers, how they reported their ac- 
tivities, how orders were prepared and 
so on. Then we examined the processing 
of this information through the various 
sections of the sales department, and 
learned how the processed information 
was put into the production system. We 
saw how the information eventually 
came to pick up raw material, transform 
it, and eventually yield a product that 
was shipped to the customer. 

At the end of two weeks we had reams 
of data and forms. This had to be di- 
gested. We spent several days extracting 
the essence of this complex process and 
recording it in a “Control and Mate- 
rials Flow Chart.” (See Figure $1) 

It would take too long to explain this 
chart in detail, but I should like to ex- 
plain one part of the circuit illustrative- 
ly. The production planning department 
receives an assembly schedule each 
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month. This schedule shows the numbers 
and types of units to be shipped for 
the next five months. For each type of 
unit scheduled, the production planning 
department has a complete list of re. 
quired parts. Further, for each part this 
department has a file card which shows 
how many are in stock, in production, 
or on order from vendors. For any one 
part there are four possible situations 
which can exist: (1) it is produced by 
the company and is in stock, (2) it is 
produced by the company and is not in 
stock, (3) it is purchased and is in stock, 
and (4) it is purchased and is not in 
stock. Let us only consider here what 
happens in the fourth case. 

Production Planning prepares a list 
of all the out-of-stock purchased parts 
for a given model of turret lathe. This 
list is called a “Traveling Requisition” 
and is sent by the Production Planning 
Department to the Purchasing Depart. 
ment. The Purchasing Department pre. 
pares seven copies of orders for each 
part and returns the Traveling Requi- 


PRELIMINARY AND 
CONFIRMING ORDERS 
SPECIFICATION SHEETS 


22 


CONTROL & MATERIALS 


Fiqure A 


FLOW CHART 


ASSEMBLY BILL OF MATERIALS (2) 


“ASSEMBLY OF MATERIALS 


sitio 
part 
bee: 
ord 
goe: 
whi 
will 
pro 
to 
ma 
ing 
| to 
del 
\ 
the 
ret 
Pu 
De 
act 
cel 
alk 
the 
Re 
ret 
no 
pa 
| of 
of GENERAL | DISTRIBUTION 

7-8 -$2 
|_| | | 


ning 
part- 
pre- 
each 
>qui- 


MARCH, 1955 


sition to the Production Planning De- 
partment as a notice that the orders have 
been placed. The original copy of the 
order goes to the supplier. One copy 
goes to the Cost Analysis Department 
which eventually uses this information 
with other information to determine unit 
production costs. Three copies are sent 
to the Receiving Department. The re- 
maining two copies are placed in a mov- 
ine file in the Purchasing Department 
to enable them to keep their fingers on 
delayed deliveries and follow them up. 

When the Receiving Department gets 
the ordered parts from the supplier, it 
returns one copy of the order to the 
Purchasing Department. The Purchasing 
Department puts the order into an in- 
active file. Its job is completed. The Re- 
ceiving Department sends the parts 
along with its two remaining copies of 
the order to the Stock Room. Stock 
Room personnel receipt one copy and 
return it to Receiving, whose job is 
now completed and recorded. When the 
parts are entered in stock the last copy 
of the order is sent by the Stock Room 
to the Production Planning Department. 
This department notes the availability 
of the part on that part’s stock card. 
This circuit is now complete. 

The circuits for each of the other 
parts-possibilities are also shown on the 
chart. along with other phases of the 
process. Not only did we find this chart 
useful. but the company’s executives 
have found it fruitful in discussions of 
organization. and for orienting new em- 
ployees and visitors. Consequently, sev- 
eral large copies were made and are in 
use by the company. 


Problem Of Inventory Levels 
Affects All Departments 


In the process of collecting the infor- 
mation necessary for preparing the anal- 
ysis the chart represents, the team began 
to get a “feel” of a problem that con- 
cerned just about every department. 
This was not surprising since the prob- 
lem involved inventory levels. 

As might be expected in connection 
with a product that ordinarily has a 
highly variable demand pattern there 
was considerable concern with the 
risks involved in carrying a large in- 
ventory. In-a period when high volume 
requires a high level of inventory, con- 
cern with the costs of carrying too low 
an inventory is shoved into the back- 
ground and active planning is concen- 
trated on the first aspect of the problem. 


The team obtained records of the 
physical inventory taken at the end of 
1951 and analyzed them by product and 
inventory class. The analysis made cer- 
tain obvious things more obvious; for 
example, that 65 percent of the inven- 
tory was devoted to turret lathes. The 
study also disclosed not-so-obvious 
fact: 29 percent of the inventory was 
invested in parts in process and finished 
parts for turret lathes. On the basis of 
these facts, and the fact that an inven- 
tory problem seemed to be a good way 
to get into company operations, we de- 
cided to recommend a study of the tur- 
ret-lathe-parts inventory. 


Inventory Level Affects 
Production Costs Not Sales 
Volume 


We met again with the company’s ex- 
ecutives, showed and discussed the Con- 
trol and Materials Flow Chart, and sug- 
gested the parts-inventory problem. They 
agreed with the suggestion and we were 
“turned loose.” 

We probed to find out what people 
in the company took the parts-inventory 
problem to be. The then current formu- 
lation was: What is the minimum parts- 
inventory necessary to maintain our 
present level of shipments? 

The OR team suspected this formula- 
tion of the problem because it assumes 
that the margin of profit on sales is 
constant or, at any rate, if it varies, its 
variations do not depend closely on the 
inventory level. If, as we suspected, the 
size of the inventory can be used to re- 
duce production costs with direct results 
on operating profits, it seems that the 
size of inventory should be determined 
not as the least amount necessary to 
support a given volume of sales, but as 
the amount which can be used to yield 
the greatest profit at the given sales vol- 
ume. Such reasoning led us to reformu- 
late the problem as one of developing 
a method of scheduling the production 
of parts in such a way as to yield great- 
est profits. 

What is involved in the production of 
a part? Here our orientation showed 
its worth. First there are the raw mate- 
rials whose values are composed of pur- 
chase price plus freight costs. Then there 
is a raw material inventory stage in 
which more money is invested in the 
materials. Then there is a planning stage 
in which the future of the material is 
determined. This planning also involves 
a cost. The shop must be set up for pro- 


ducing the part. The material must be 
worked on, and it must wait between 
operations. Then there is a finished parts 
inventory. 

On the basis of a preliminary study 
we decided that raw material and in- 
process inventory would be little affected 
by changes in the production system. 
To simplify the problem. we assumed 
this to be so. Subsequently we came back 
to these assumptions. But more on this 
later. 

This loose description of the produc- 
tion of a part had to be tightened. Such 
tightening was brought about by study- 
ing the current scheduling of parts and 
by identifying and defining the pertinent 
variables in the process. The parts were 
scheduled monthly in this company (i.e.. 
a one-month scheduling period). It was 
convenient to have some time interval 
relative to which costs were computed. 
The period of one-year was selected 
and was referred to as the planning pe- 
riod. The model developed is general in 
the sense that the scheduling and plan- 
ning periods can be set at any specified 
interval. 

The following variables were identi- 
fied: 

C,=set-up and take-down cost per 
lot. 

C.=raw material cost plus process 
cost per part. 
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P =inventory carrying cost ex- 
pressed as a per cent per month 
of the value of the part. 

L =required number of parts per 
scheduling period. 

m =number of scheduling periods. 

N =mL=number of parts required 
per planning period. 

N’=mL/n=number of parts per 
lot. 

K =total incremental production 
cost per planning period (i.e., 
total cost less raw material in- 
ventory cost and in-process in- 
ventory cost.) 

K’=total incremental production 
cost per lot. 

n =the number of lots per plan- 
ning period. 

The meaning of at least some of these 
variables is far from obvious, so let us 
consider them one at a time. 


A Definition Of Variables 
That Make Up The Problem 


First let us consider C;, the set-up 
and take-down cost per lot. The term 
“lot” refers to all the parts which are 
made for a single set-up of the machines. 
The size of a lot may vary. In other 
words, it is the number of parts sched- 
uled for a given set of operations. The 
set-up and take down cost includes a 
number of components, four major ones: 
(1) Office set-up: before anything is 
done in the shop, the Production Plan- 
ning Department must schedule that 
production and the standards Depart- 
ment must prepare necessary drawings 
and control forms. This preparation 
costs money. It took some study to iso- 
late and measure this cost, which is in- 
dependent of the number of parts sched- 
uled, because it is a paper operation. 
(2) Shop set-up cost: this consists of 
the cost of actually adjusting the ma- 
chines to perform the needed operations, 
the cost of the scrap which is involved 
in making adjustments at the beginning 
of the run, and the cost of setting up 
the quality inspection procedure. (3) 
Shop take-down costs: this involves the 
cost of entering the finished parts into 
stock and performing the necessary 
paper work attached thereto. (4) Office 
take-down: this is the cost of the analy- 
sis performed by the cost analysis sec- 
tion, a process which involves the use 
of I. B. M. equipment. 

It is apparent that the job of estimat- 
ing the value of the variable. C;, for 
any specific part is not simple. It re- 
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quired a good deal of work with a num- 
ber of departments. This work had a 
good effect, however, for it raised an 
important question. The cost accounting 
system did not lend itself easily to pro- 
viding values of this variable. Shouldn’t 
it be equipped to do so? The company’s 
new comptroller used this question to 
reinforce his effort to convert the ac- 
counting process from one which in the 
main presented passive historical statis- 
tics to one which provided active con- 
trol-data. The need for functional ac- 
counting was supported by our efforts. 
Subsequently we were able to assist in 
the conversion in a small way. 

The second cost listed, Co, is also a 
combination of two costs which are or- 
dinarily treated separately. It became 
convenient at this point of our study to 
group them. The first component is the 
cost of the raw material used in making 
the part. The second is the process cost; 
that is, the cost of direct labor expended 
in working on the material; plus over- 
head. Overhead costs, which are included 
in C, as well as Co, were not easy to 
determine. A satisfactory preliminary 
estimate was obtained which expressed 
this cost as a function of man-hours of 
direct labor involved in the operation. 

The third cost is that of carrying 
goods in inventory. We went through the 
literature in an attempt to find a way 
to estimate this cost and we consulted 
with an expert accountant. But all this 
effort was in vain. We were forced into 
doing the job for ourselves. It was done 
as follows: 


Determining Cost Of Carrying 
Goods In Inventory 


A study was made of the cost involved 
in running one of the company’s ware- 
houses. We took account of rent, heat 
and light, alarm service, wages, super- 
vision, supplies, and depreciation. The 
ratio of the sum of these costs per month 
to the value of the parts stored was 0.88 
per cent. To this was added the cost of 
borrowing the capital invested in the 
inventory. This yielded a figure slightly 
more than 1 per cent per month per 
dollar invested in stock. For safety’s sake 
in subsequent analysis a_ pessimistic 
figure of 2 per cent and an optimistic 
figure of 0.5 per cent were also used. 
The effect of so doing will be considered 
later. 

The next variable in the list, 1, is the 
required number of parts per scheduling 
period. In this company the scheduling 
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period is one month; that is, a new 
assembly schedule is issued each month, 
Therefore, withdrawal of parts from 
stock for assembly occurs once a month, 
That is, withdrawals for assembly are 
discontinuous and occur once each 
month. 

Since the company is working against 
a backlog of orders, the monthly re. 
quirements will remain relatively fixed 
until that backlog has disappeared. This 
simplifies the initial problem, but sub. 
sequently (as later discussion will show) 
the handling of variable demand was 
taken into account. 


Find The Number Of Lots 
That Minimizes Production Costs 


The next variable, m, represents the 
number of scheduling periods per plan- 
ning period. We took one year to be a 
planning period. It turns out. however, 
that the scheduling procedure eventually 
derived is independent of this variable. 

The remaining variables are more or 
less self-explanatory. V, the number of 
parts required per planning period is 
equal to the product of the number of 
scheduling periods per planning period 
and the requirement per scheduling 
period; that is mL. VV’, the number of 
parts per lot is equal to the require- 
ments per planning period (mL) divided 
by the number of lots per planning 
period (n); therefore, V’ = mL /n. The 
total production cost per planning peri- 
od and per lot (K and K’) need no ex- 
planation. 

The variable n, the number of lots 
per planning period, is critical because 
it is the “manipulation” variable; that 
is, it is the aspect of the system which 
can be set so as to yield varying costs. 
The problem is to find the value of n 
for which the total annual production 
cost is minimum. 

Once the variables are identified the 
problem is to relate them. We can begin 
by considering the total cost per lot. 
This cost can be broken down into the 
sum of four components: 

(1) Set-up and take-down cost per 
lot. 

(2) Raw material and process cost 
per lot. 

(3) Inventory cost on the invest- 
ment in set-up and take-down 
cost per lot. 

(4) Inventory cost on the invest- 
ment in raw material and 
process cost per lot. 

Each of these components can be 
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translated into the symbols we have 
introduced. The details of the transla- 
tion need not concern us here. The re- 
sult. however, is the following equation: 


The value of n, given in the equation 
above is the most economic number of 
equally sized lots to be run per year. 
To obtain the optimum lot size, N’o, an 


= nc; — mLeon — 


in 


AK is the total incremental production 
cost per planning period. 

Now, for any part of the values of c, 
(set-up—take-down costs), co (raw ma- 
terial plus process costs), P (inventory 
rate), L (monthly parts requirement), 
and m (number of scheduling periods 
per planning period) can be determined. 
The problem is to find the optimum 
value of n, the number of equally sized 
lots to be run per year, when the above 
quantities are known. This can be deter- 
mined graphically. That is, the total 
annual cost for a number of values of 
n could be computed and plotted on a 
eraph. The results would look like the 
curve shown in Figure $2. 


algebraic translation yields the follow- 
ing equation: 


Note that the optimum lot size is inde- 
pendent of M, the number of scheduling 
periods per planning period, and hence 
is independent of the length of the 
planning period. 

Equation (1) for total incremental 
cost per planning period has a limita- 
tion on its usefulness: it is exact only 
if an integral number of months’ re- 
quirements are made per lot run. If, 
for example, 1144 months’ requirements 
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The optimum value of n (n,) is one 
for which the total annual cost is min- 
imum. The graphic solution does not 
give the exact value of n required: the 
methods of differential calculus enables 
us to derive an equation which yields the 
exact optimum value of n. We need not 
be concerned with the mathematics here 
as long as we realize that we are simply 
finding the value of n that minimizes the 
value of K. The resulting equation for 
n, is as follows: 


n =m LPe. 


c,(2—-P) (2) 


are included in a lot, this equation only 
gives an approximate value of the total 
incremental cost. Furthermore, it is not 


practical to schedule non-integral multi- 
ples of monthly requirements per lot. 
This practical difficulty can be shown in 
this way. See figure {3. 

If, for example, 144 monthly require- 
ments are made, 1 month’s requirement 
is withdrawn almost at once, leaving 1 
month’s requirement in inventory for a 
month. But at the end of the month 
another month’s requirement is needed, 
and only 1% is available. This suggests 
the modification in scheduling shown in 
Figure {4. 

That is, by scheduling 1144 monthly re- 
quirements for two consecutive months, 
and skipping a month, the difficulty 
which arises from the procedure shown 
in Figure £3 is overcome. But it becomes 
apparent that the 4% monthly require- 
ment inventory carried the first, fourth, 
etc., months can be eliminated if the 
procedure shown in Figure $5 is used. 

The procedure shown in Figure $4 is 
the most practical. It can be generalized, 
and suitable modifications in equation 
(1) and (2) can be made. 

The first three terms of the resultant 
revised equation (1) are the same as 
these shown in equation (1). Total set- 
up costs, material and cycle costs, and 
inventory on set-ups remain unchanged. 
But inventory on material and cycle 
costs are increased. This increase, for 
the problem at hand, turned out to be 
negligible, consequently we could use 
equation (1) to compute costs, since it 
is simpler to use: but we could sched- 
ule in integral lots according to the 
procedure just described. 

The economic lot size equations con- 
sidered above represent no unique con- 
tribution of OR. Industrial Engineers 
have been using such equations since 
about 1920. What is unique to the OR 
approach is yet to be presented; it is 
what comes after the derivation of these 
equations. More explicitly, it is the gen- 
eralization of the approach to handle 
variable demand and to include costs 
associated with numerous other phases 
of the company’s operations. 


Input in Monthly 
Requirements: 
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Withdrawals in 
Monthly Requirements: 
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Inputs in Monthly 
Requirements: 


Withdrawals in Monthly 
Requirements: 
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When these optimum economic lot 
size equations had been completed, the 
OR team met once again with the execu- 
tives of the company. The mathematics 
was not discussed but the underlying 
ideas were. The meeting brought out a 
good deal with respect to the definition 
of costs, and ways of obtaining estimates 
of the various costs. The executives de- 
cided that it would be worth trying out 
the equations. The Production Planning 
Department agreed to select twenty-three 
parts for this purpose. No systematic 
sampling went into their selection; 
rather, the parts were selected because 
they presented a wide variety of sched- 
uling problems. 

After the parts were selected, the 
team computed the total annual cost of, 
and set-up time for producing each, 
using then current scheduling practices, 
and also computed total annual cost and 
set-up time assuming production in most 
economic lot sizes. The results indicated 
a large potential saving in both costs 
and time. To obtain these savings, it 
was indicated that inventory practically 
had to be doubled. That is. by increasing 
the finished parts inventory to about 
twice its then current size, substantial 
savings in time and money were indi- 
cated. 


Another meeting with the executives 
brought agreement that the results ob- 
tained were of such a nature as to merit 
further study. We decided to study in- 
tensively a sub-assembly unit consisting 
of 112 parts, and make a comparison 
similar to the one made for the 23 parts. 
In this study a comparison was first 
made between scheduling one month’s 
requirements per month and the opti- 
mum procedure. The results indicated 
a reduction in production costs of ap- 
proximately 10 per cent, and a reduction 
in set-up time of approximately 85 per 
cent. Of this potential reduction of 10 
per cent in production costs, then cur- 
rent scheduling procedures were ob- 
tained 6.5 per cent, leaving a further 
potential reduction of 3.5 per cent. 

The Scheduling Department had been 
using a lot of the size required for one 
month as “normal” and departing from 
this normal wherever it appeared eco- 
nomics in purchasing or processing 
would result from larger lots. This 
meant they were bucking the psycho- 
logical hazard of deciding to increase 
inventory when they scheduled larger 
lots. The economic lot calculations were 
closer to their actual pattern of sched- 
uling than the “normal” they were used 
to. Since the economic lot standard was 


higher than actual practice it put them 
in the psychological position of keeping 
down the company’s money “tied up in 
inventory. In effect, use of the eco- 
nomic lot as a standard made it neces- 
sary to justify reductions of inventory 
from the new standard rather than in- 
creases from the old one. 

Management considered the results of 
this comparison significant enough to 
warrant institution of an experimental 
program for conversion of production 
to optimum lot sizes. 

To some this might seem like the end 
of the role of Operations Research. But 
in fact it was in a very real sense “only 
the beginning.” The most difficult and 
characteristically OR aspects of the 
problem arose once implementation was 
accepted as something to be desired. 
All the succeeding problems cannot pos- 
sibly be covered in detail, but their na- 
ture can be indicated, and in some cases 
how they were or are being handled. 

First, we assumed in the development 
of the parts production model that the 
in-process inventory was not significant- 
ly affected by changes in production 
scheduling. This assumption had to be 
examined. An equation expressing the 
cost of carrying in-process inventory 
was developed. By the use of this equa- 
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tion, we determined the increase in in- 
precess inventory cost produced by opti- 
mum scheduling compared to current 
practices. It turned out to be negligible, 
thereby justifying the initial assumption. 

Secondly, an increase in inventory 
brought about by moving towards more 
economic lot sizes requires additional 
capital. This raises three questions: (a) 
How much money is needed? (b) At 
what interest rate can it be obtained? 
(c) How would this increase in _bor- 
rowed capital affect the credit and finan- 
cial standing of the company? A study 
was conducted to answer these questions. 


Optimum Scheduling Causes 
Production Bottleneck 


Next. we assumed that the cost of raw 
material would not be affected by chang- 
ing the production schedule of parts. 
The results obtained indicated the pos- 
sibility of ordering raw materials in 
larger quantities and benefiting thereby 
from cost reductions. Investigation 
showed this would only be true for a 
small percentage of the parts. But we 
learned, in this inquiry, that freight 
costs could be significantly reduced on 
certain parts. Trucks are used to haul 
some parts. For example, the cost for 
hauling forty parts in some cases is 
virtually the same as for hauling ten 
parts. It was not considered practical 
to take resulting changes in freight costs 
into account in calculating economic 
lot sizes, it was considered that this was 
one more benefit to be expected as eco- 
nomic-lot-size production is approached. 

A whole group of problems involv- 
ing the mechanics of scheduling arose. 
For example, we found out that one 
part should be scheduled so that eight 
months requirements should pro- 
duced at a time. This part requires al- 
most all of the work done on it to be 
done in one shop section. If eight 
month’s requirements were put through 
this section at a time, no other parts 
requiring work by this section could be 
processed for about a month. This situ- 
ation represents what the Operations 
Researcher calls a queueing or waiting 
line problem. Unfortunately, in this 
case, the situation was much too com- 
plex to apply available techniques for 
handling such problems. To get an idea 
of the complexity of this in-process 
Waiting line problem we constructed on 
paper a small model company, one very 
similar except in size to the company in- 
volved. We scheduled through several 


years to make a conversion to optimum 
scheduling. Though only four parts were 
involved in this paper operation, this 
dry run enabled us to anticipate most 
scheduling problems involved in con- 
version in the Warner and Swasey Com- 
pany. This experience provided an in- 
sight into some of the factors which in 
practice would require less than eco- 
nomic lot size scheduling. 

I shall mention only briefly some of 
the practical scheduling problems. 
Though optimum scheduling, when in 
operation, would require less than cur- 
rent production hours for the same out- 
put, it requires more to get over the 
“conversion hump” because larger runs 
for some parts must be started while 
others continue to be produced by the 
current procedure. The conversion can 
be accomplished gradually by using 
what “play” is available in the current 
scheduling, or by capital expansion, or 
by sub-contracting parts until the hump 
is mounted. 

Economic lot size computations were 
very valuable in this study because it 
provided a basis for computing the re- 
ductions in production cost that in- 
creased facilities would yield. This re- 
duction was compared with cost of the 
new facilities. 

The policy of gradual conversion was 
selected. It was estimated that three 
years would be required to complete 
the conversion by this method. Possible 
effects of increasing and decreasing vol- 
ume of business on conversion were 
studied and plans for meeting such con- 
tingencies were developed. 


Changing Order Of Processing 
Repairs Gives More Space 


A study of the storage facilities avail- 
able for the parts in this model is nec- 
essary to determine for which parts 
additional storage space is required, and 
how much. It also provides a basis for 
determining which parts can now be 
produced in larger runs without cre- 
ating a storage problem. Concern with 
additional storage space turned our at- 
tention to the process of filling orders 
for repair parts. A team set up to study 
this problem found that by modifying 
this repair order processing, storage 
space currently used in that process 
could gradually be made available for 
storage of finished parts. This study 
also showed how to alleviate shortage 
problems arising out of borrowing parts 
for assembly to fill repair orders. 


The clerks who do the actual schedul- 
ing are not equipped to handle mathe- 
matical formulae. Consequently, at first 
graphic devices (nomographs) were de- 
veloped which would permit them to 
determine optimum run sizes very sim- 
ply. But even with a nomograph, the 
clerk needs basic cost and requirement 
figures. Arrangement with the Cost An- 
alysis and Sales Departments are neces- 
sary to get current data. Arrangements 
for recording the data in a convenient 
way are also necessary. The company 
is in the process of converting to the 
use of automatic equipment for schedul- 
ing. Studies have indicated that the 
mathematics involved in optimum sched- 
uling can be handled accurately, quick- 
ly, and economically on this equipment. 
The nomograph is still useful, however. 
for checking purposes and for handling 
certain problem-parts. 

In arranging for the supply of re- 
quired cost data it became increasingly 
apparent that costs are subject to vari- 
ation due to short range changes in the 
production process and to the account- 
ing interpretation of these changes. 

The extent of such variation had to 
be determined along with its possible 
effect on the new scheduling procedure. 
A study of this variation was made. It 
showed that within the range of costs 
to be expected it was still profitable to 
schedule in the way described. For ex- 
ample. it was shown that inventory cost 
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(P) would have to be greater than 3 
per cent per month, on the average, for 
then current procedures to be better than 
those described here as optimum. It will 
be recalled that an inventory cost of 2 
per cent per month was considered to 
be a maximum possible inventory car- 
rying cost (on the basis of an earlier 
study). 


Sales Forecasting Studied As 
Market Change Indicator 


The model and procedure described 
was geared to the company’s then cur- 
rent requirements, which were relatively 
constant. Even now the demand is be- 
coming variable. Can the procedure be 
modified so as to handle variable de- 
mand? It can be, providing a reliable 
prediction of sales is available and pro- 
viding the precision of such estimates 
is known. For this reason we made an 
extensive study of sales forecasting. A 
number of methods using internal and 
external variables (published indexes) 
were subjected to comparative study. 
Our results were, | think, very compli- 
mentary to the company. An adjusted 
estimate based on the forecasts provided 
by the company’s sales offices yielded 
best results in the sense that such an 
estimate is unbiased and has more re- 
liability (less variance) than any of the 
many other methods tested. Further- 
more, the errors of the estimates turned 
out to be normally distributed. This 
makes the estimates convenient to han- 
dle mathematically in scheduling equa- 
tions. 

Not only were we concerned with 
short range month-to-month forecasting 
for scheduling purposes, but we were 


also concerned with longer range fore- 
casting for planning purposes, in par- 
ticular, with forecasting changes in mar- 
ket trends. We were very surprised when 
we found a very sensitive indicator of 
changes in market. It consisted of apply- 
ing a statistical quality control method 
to the market. Twelve actual net sales 
figures for each 90-day period begin- 
ning with the first day of each month 
of a year are plotted graphically. A 
trend line is fitted to these points by 
the method of least squares, and is pro- 
jected ahead for another year. The 
standard deviation of the twelve points 
around the line are computed. Then two 
lines are drawn parallel to the trend 
line on both sides of it ata distance of 
two standard deviations from that trend 
line. Less technically, a band is drawn 
about the trend line such that if market 
variations were random one would ex- 
pect approximately 95 per cent of the 
actual sales figures to fall within the 
band. Now as sales figures come in for 
each new 90-day period they are plotted. 
If one of these points goes above the 
band an improved trend is predicted, if 
below, a worse trend is predicted. This 
method was applied retrospectively over 
a number of years and not a single 
false prediction was noted. The method 
has been applied prospectively as well 
as retrospectively and has already cor- 
rectly picked up a change in market 
trend. 

There are other indications besides a 
point going outside the band which are 
useful. For example, if actual sales are 
a random variable, it is very unlikely 
that five consecutive figures will fall 
above or below the trend even within 
the band. Such an occurrence turns out 
to be a good indicator that a figure will 


How Industry Is Using 
SAM Rating Films 


Reduce time, cost of time study training 
Select trainable applicants of Personnel 
Strengthen union’s confidence in time study 
Reduce, expedite grievances 

Increase rating skill and consistency 

Build standard data 

Derive predetermined times 

Set new standards, audit old ones 

Explain philosophy of time study technique 
Help company make its own films 
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shortly go outside the band. 

A variation of the method just de. 
scribed was also developed which pre- 
dicts changes in market trend with equal 
reliability, but on the average does so 
better than two months earlier. In this 
refinement, once the trend line is de- 
termined for the last twelve 90-day fig. 
ures, the corresponding adjusted 90-day 
predictions prepared by the sales office 
were plotted about this line. Then the 
standard deviation of the predictions 
about the trend line is computed. The 
band limits are then drawn 3 of these 
standard deviations away on either side 
of the trend line. Subsequent predic. 
tions are then plotted, and the results 
are analyzed in the same way as is done 
in the first method. This method of pre- 
dicting changes in market trends has 
since been successfully applied to an- 
other entirely different business. 


Operation’s Research—A Broad 
Approach To All Business Phases 


Approval to begin conversion to eco- 
nomic lot sizes on one model of the 
turret lathe was given several months 
ago. The conversion is a difficult one 
involving many detailed problems and 
it is not being conducted in a vacuum. 
Other changes resulting from decisions 
made in the engineering and sales de- 
partments and from the regular changes 
in the shop are taking place at the 
same time. Even after conversion to the 
new method of scheduling is completed 
the exact computation of savings re- 
sulting will not be possible. This is 
especially true because one of the re- 
sulting benefits to be expected is an in- 
crease in control over the process which 
will permit of better coordination with 
the other types of change which accom- 
pany it in time. 

While the conversion is going on the 
OR team is attempting to generalize the 
scheduling procedure to include produc- 
tion of repair parts. Here no forecasts 
are available and demand is extremely 
variable. Consequently, a fresh approach 
is required in this area. 

I hope this report has given you some 
feeling for Operations Research and has 
impressed on you the breadth of its 
approach, its successive inclusion of 
more and more phases of an organiza- 
tions operations in the study of any 
phase of these operations. It is this 
breadth which makes Operations Re- 
search such a useful management tool. 
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Let's Stop Wasting Brainpower 


Eleroy L. Stromberg, Ph. D. 


Manager, Training & Personnel Research 


Not all work is physical. There are those who earn their livelihood by 
using their brainpower." Indeed, our production system and our en- 
tire civilization are daily becoming more dependent on the effective 
utilization of this brainpower." This article points out how we are 
wasting our greatest resource—our mental potential. 


ier STRIAL Production specialists are 
always concerned with methods for 
increasing productivity in a work force. 
Their methods range from emphasis 
upon more unit hours of work, more 
effective utilization of machinery and 
equipment and more diligent adherence 
to scheduled hours of work and leisure. 
Their concern, of course, is the physical 
manpower requirement of industry to- 
day to meet our challenging productive 
needs. [ suppose it would be possible for 
us to determine within close limits the 
number of manhours of time wasted 
every day by workers in industry who 
are not utilizing sixty seconds of every 
minute and sixty minutes of every hour. 
However. when such a survey was fin- 
ished we would have at our fingertips 
only a remarkable story of how people 
today with less than full time utilization 
of.their physical output have been able 
to out-produce all earlier generations, at 
the same time increasing their leisure 
time, their standard of living, and their 
general enjoyment of life itself. 


An address to the Ohio State Safety Con- 
gress, Cleveland, Ohio. 


But all work is not physical work. 
There is a tremendous number of people 
whose livelihood is earned through the 
utilization of what | have chosen to call 
“brain power.” I do not wish to define 
brain power specifically since I think 
it might have a large number of defini- 
tions each of which would be entirely 
adequate within its own frame of refer- 
ence. I shall refer rather to the more ob- 
vious, yet unrecognized, waste of mental 
resources which constitutes a constant 
and almost overwhelming hazard to 
American industry. 

If we had such an easy task as that 
which confronts some of our govern- 
mental agencies in tabulating and ap- 
praising our manpower potential. we 
could turn the task over to a statistician 
who would search the census records and 
provide us with nearly accurate infor- 
mation on how many youths will reach 
the age of 1814 during this month, how 
many persons will begin to benefit from 
the old age security program, how many 
will be lost to industry by death and in- 
jury, and how many of these will find 
themselves either on or off the labor 
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market in the next several weeks. 

However. the task of the research man 
who attempts to appraise the mental re- 
sources of this nation is inestimable by 
comparison. We do not know exactly 
what the brain power potential of the 
citizenry of the United States is. We do 
have some indication, through our roster 
of scientific personnel, of those people 
who might be called “critical scientists.” 
We have some indication through our 
professional societies of the number of 
individuals who have found it necessary 
and desirable to maintain a paid-up 
dues relationship for the purpose of be- 
ing represented in the annual year book. 
However. your mental resources cannot 
be measured by these standards alone 
for there is a considerable difference 
hetween “raw brain power” and “trained 
brain power.” 

Only a small portion of our popula- 
tion has had the advantage of higher 
education, yet fully half of our popula- 
tion is capable of success in a college or 
university curriculum. 

With each . passing commencement 
program thousands of youths complete 
important milestones in their education- 
al careers. Unfortunately, there is but a 
small proportion of those who are men- 
tally qualified and capable who pursue 
their education to the full limits of their 
ability. Many of them are content to 
take a less rugged non-intellectual path- 
way and rely only on their physical re- 
sources for their livelihood. 
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Just how much brain power do we 
waste? There are roughly eight to ten 
million people of college age—that is, 
between the ages of 18 and 23. A recent 
study by Dael Wolfe points out that in 
a group of youths who were measured 
with an intelligence test in the sixth 
grade those who graduated from college 
represented a range of scores from 
slightly below the median to the top of 
the range. This, incidentally, was but a 
small proportion of the total group who 
were included in the original sixth grade 
study. Of the eight to ten million eligible 
youth let us say, then, that half of them 
are of college caliber. Far less than one 
half of them ever get to college. Out of 
every 1000 youth who enter high school 
416 graduate. Of these, 146 enter college 
and 72 graduate. Mortality during col- 
lege years places the graduation figures 
at about 50% of those who start college. 
This presents a rather dim picture, for 
it is apparent that we are not attracting 
to our universities, nor training in our 
universities, the mental resources which 
we have at our disposal. 

If we are failing to train those who 
are mentally capable, to assume respon- 
sibility for management, inventiveness, 
leadership and science, then we are cer- 
tainly wasting brain power. Perhaps one 
of the first reasons for this is that it has 
not been financially attractive for young 
men and young women to invest 4 to 6 
years of their lives in a college course 
with the hopes that they will be able to 
achieve one of the limited number of 
adequately paying white collar manage- 
ment positions. The old studies of the 
economic value of a day in high school 
or a day in college have not been re- 
peated recently probably because no one 
could justify the expenditure of mental 
energy, time, and money when the re- 
turns for this investment are so small. 

The question which [ should like to 


The worker on the job grows restive 
where there is no challenge. 
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raise here is whether or not the kind of 
education which we had thought of as 
being a prerequisite to the statement 
“Hooray! I am educated!” is truly the 
kind necessary for the greatest utiliza- 
tion of our mental resources. | am confi- 
dent that most industrial organizations 
like our own have upon their rolls in- 
dividuals with tremendous mental re- 
serves which have never been tapped pri- 
marily because we have decided, on an a 
priori basis, that a college diploma is a 
prerequisite for creative thinking and 
problem solving. I am certain that 
among the personnel who constitute our 
physical manpower resources there are 
many who, were they given the oppor- 
tunity, could demonstrate to us that they 
are able to carry out many of the as- 
signments which we now classify as 
“jobs for college graduates.” This waste 
of brain power is one of the great detri- 
ments from which industrial manage- 
ment needs to free itself by recognizing 
that maturity, experience, and growing 
knowledge exist in every man and not 
alone in the college graduate. 


Industry Wastes Trained 
Personnel On Simple Jobs 


Lest someone feel that | am arguing 
against university education, let me state 
clearly that having been a_ university 
teacher for over two decades I am thor- 
oughly convinced of the value of uni- 
versity training. I feel, however, that in 
industry we have not competently uti- 
lized the educational background of 
many people, for we continue to burden 
college trained people with tasks which 
can be just as adequately carried out by 
those who have college ability but are 
without a college education. We are 
short of technically trained personnel. 
but we continue to use technically 
trained people in positions which neither 
challenge their mental capacity nor per- 
mit them to utilize to its fullest extent 
the university training which they have 
gained at a far from reasonable price. 

There is a second point at which I am 
concerned with the waste of brain 
power, and that lies in the systematic 
approach to industrial jobs where we 
have for many years followed the prin- 
ciple of fractionation and simplification 
to the point that some industrial jobs 
become nothing more than automaton 
reactions. The worker on such a job 
grows restive for there is no challenge. 
He speaks of the monotony of his job 
and begins to search the labor market 
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for a job elsewhere that will make 
greater use of his unused ability. 

It is fortunate that some companies 
have recognized that when you fraction. 
ate and simplify a job to its finest ele. 
ments it no longer represents a challenge 
to the well-educated person and that 
greater efliciency can sometimes be pro- 
moted through making the job more 
complex. This principle is known as job 
enlargement. It functions on the prin- 
ciple that an individual will find greater 
challenge, have greater satisfaction. and 
higher morale if his job amounts to 
something. Most companies that have 
tried it indicate that it has cut their 
costs, stepped up their output and has 
given the customer a better quality 
product. 

As a result of several incidents in the 
plant of the ‘International Business Ma- 
chines they have practiced job enlarge- 
ment in several departments during the 
past few years. It is their opinion that 
they have received in return for their ef- 
forts to enlarge responsibilities. greater 
productivity at lower costs. It is reported 
that General Motors has made studies of 
job enlargement with the result that they 
have tried to give life and challenge to 
some of the duller more repetitive jobs. 
The Detroit Edison Company is using 
the system with some of its clerical help. 
The Sears Roebuck Company. one of 
our countrys biggest merchandisers. 
points out that it is their experience that 
where jobs are broken down too finely 
they are likely to have low output and 
low morale. It is apparent that wasted 
brain power is not found only among 
university graduates but is a common 
practice in many lines and levels of en- 
terprise. 


Conferences: Benefit Or 
Waste? 


A third tremendous waste of brain 
power is that which is constantly oc- 
curring in our conferences, both indust- 
trial and social, where an enormous 
amount of argumentative time is cer- 
tainly wasted. Irving J. Lee of North- 
western University reports in the Har- 
vard Business Review the story of a 
former student of his who was seeking 
help in order to improve his manage- 
ment of a small manufacturing plant to 
which he had fallen heir. During their 
search for a method of handling difficult 
problems that arose, a plan was pro- 
posed which would limit the expendi- 
ture of argumentative time and thus con- 


MARCr 
serve 
divid' 
“pan 
He 
Lee 
reach 
mati 
this 
contr 
to sti 
taken 
tion 
Folle 
quest 
(1 


of pe 
posal 
argu 
only 


— 

| 

| 
as 
quest 
agree 
heen 
(2 
one i 
infor 
(3 
her 1 
j 
idea. 
of tk 
pone 
Cr it 
Stifl 
smoc 
there 
can 
not 
disci 
of 
SS tire 

'G 
oS reso 
pers 
} Spen 
: 
of 


EMENT 


make 


anies 
‘tion- 
t 
lenge 
that 
pro- 
more 
s job 
prin- 
eater 
. and 
ts to 
have 
their 
1 has 


lality 


n the 
; Ma- 
arge- 
the 
that 
‘ir ef- 
reater 
orted 
ies of 
t they 
ge to 
jobs. 
using 
help. 
ne of 
jisers. 
e that 
finely 
t and 
vasted 
mong 
nmon 
of en- 


brain 
y 
ndust- 
rmous 
s 
North- 
Har- 
of a 
-eking 
inage- 
ant to 
their 
ifficult 
pro- 
pendi- 
Is COn- 


MARCH, 1955 


erve the mental energy and the in- 
dividual time of all management parti- 


cipants. 
Here. briefly, is the system which Mr. 
lee proposes: When a_ conference 


reaches a point of impasse the chair- 
man asks for a question of privilege. At 
this point the floor is given to a pro- 
ponent of the view that has aroused the 
controversy. This proponent is invited 
to state or restate the position he has 
taken without interruption. No refuta- 
tion or counter statement is permitted. 
Following his restatement three kinds of 
)questions can be asked: 

(1) Questions for clarification such 
as “What did you mean when you said 
..2?” “Did you say .. .?” “You said 
... “Did you mean this?” This type 
question forestalls the impulse to dis- 
agreement until after an attempt has 
heen made to understand. 

(2) The second type of question is 
one in which the participant may request 
information concern? « the uniqueness 
of particular characte..stics of the pro- 
posal or condition which is now under 
consideration. The listeners may not 
argue wherein they differ: they may 
oly request information to help them 
examine. 

(3) The third point is that no mem- 
ber may present criticism of the speak- 
er’s inference nor may he defend another 
idea. He may, however. ask questions 
of the third type: “How may the pro- 
ponent’s inferences be checked?” 


Critical Thinking May 
Stifle Creative Thinking 


) While the system does not work as 
smoothly as some may have wished, 
there are certain advantages to this type 
of discipline. Anyone who has an idea 
can get a hearing. The opposition may 
not attack until it has undergone the 
discipline of asking questions. Members 
of this group found it possible to re- 
tire from a particular point of view 
with grace, and they felt assured that 
any idea which they wished to present 
would get a fair hearing. The general 
result of this system has been that the 
members of this group are now fight- 
ing problems and not fighting each 
other. A great portion of our mental 
resources can be wasted in a futile at- 
tempt to undermine and destroy another 
person when our energy ought to be 
} spent in solving our problems. 

A final area in which a great deal 
of brain power is being wasted will be 


found in the great tendency for people 
to be judicial in their thinking. Our edu- 
cational system stresses critical think- 
ing. and it is not healthy for a student 
to report on the work of some scientist 
or writer without at least a few com- 
ments about how he himself would have 
improved the experiment being reported. 
Industrial management has emphasized 
judicial thinking and has been quick to 
criticize the person who does not rapid- 
ly arrive at a judgment, sometimes con- 
cerning an area in which he knows 
little or nothing. 


Negative Attitudes 
Depress Positive Thinking 


Production people are expected, when 
they have been given a supervisory re- 
sponsibility, to immediately become 
judges of the potentials of job appli- 
cants. Persons trained in administrative 
function have been expected to pass 
judgment upon ideas for product and 
equipment improvement. Many is the 
time an idea has died just after birth 
because a member of higher manage- 
ment has used his judicial prerogative 
and stated “we tried that twenty-two 
years ago.” The idea which was not 
practical twenty-two years ago may rep- 
resent the solution to a present day 
problem. 

Recently I attempted a small experi- 
ment in which I divided a group of 
management people into two sections. 
One of these groups I called my “posi- 
tive thinkers” and the other the “jury.” 
I then suggested that the positive 
thinkers give me the solution to a prob- 
lem which I consider very important. 
After making the best presentation of 
the problem that I could, I called on a 
member of the positive thinking group 
to tell me how he would solve the prob- 
lem. The jury members were invited to 
state any doubts or questions, or nega- 
tive ideas they might have about the 
solution presented. 

The first genileman stated his sug- 
gestions and was immediately barraged 
by members of the jury who knew that it 
would not work, that it was not prac- 
tical, that it had been tried before. and 
that it did not make sense. After per- 
mitting these ideas to flow for five min- 
utes I called on the second positive mem- 
ber. He then stated the solution to the 
problem and the jury overwhelmed him. 
After ten minutes had passed we had 
only two ideas and each of those was 
thoroughly beaten into the ground. 


| then raised this question with the 
group: “Do you think I now have 
enough information upon which to pro- 
ceed in the solution of the problem?” 
The answer was a unanimous “No.” I 
then suggested that we take ten more 
minutes in which every one could pre- 
sent his positive thoughts concerning a 
solution to this problem, but no one - 
was to be permitted any judicial state- 
ments. If a person presented an idea he 
at least felt it to be an important idea 
and no one of us was to be the judge. 
In the ten minutes which followed 
twenty-three solutions to the problem 
were suggested, and the group felt that 
we had ample room now to begin ade- 
quately solving the problem. 

Three observations resulted from this 
little experiment. The first one is that 
although [ had a board of twelve posi- 
tive thinkers, only two of them were 
permitted to speak since the jury mem- 
bers were passing judgment upon the 
first two. Truly this was a waste of brain 
power. The second observation is that, 
given the freedom of expression. neither 
of the two men who had been so severely 
judged at the outset could make a single 
further suggestion for the solution of 
the problem. The final observation is 
that the group was much more con- 
genial, had greater pleasure in their ef- 
fort and felt a distinct sense of achieve- 
ment when they were allowed to think 
creatively and no one passed judgment 
upon their ideas. This represents a tre- 
mendous waste of brain power for the 
judicial mind trained as it is to pass 
judgment attempts to analyze. to com- 
pare, to choose, and to reach an imme- 
diate verdict while the creative mind 
visualizes, imagines, foresees. generates 
new thoughts, and arrives at problem 
solving ideas. 

I think there is something that can 
be done about this. Certainly we are in 
a position to better utilize the mental 
abilities of the personnel who have not 
been fortunate enough to graduate from 
college. If we again study the require- 
ments of the man who has a certain job, 
we may find that he requires more of a 
challenging job to keep him happy and 
productive, whereas the fractionated, 
simplified task may leave him bored, 
disinterested, and anxious to move. We 
can avoid argument and the waste of 
argumentative time by some system. and 
we can put a stop to the emphasis on 
judicious thought and permit creativity 
to blossom. It is time for you to give 
vour mental potential an opportunity. 

END 
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CHAPTER 
Alabama 
Baltimore 


Binghamton 


Bridgeport 


Central Pa. 


Cincinnati 


Clearing 


Cleveland 


Columbus 


Dallas 


Dayton 
Fox Valley 


Georgia 


Greensboro 


Greenville 


Hudson Valley 


Indianapolis 
Kansas City 


Knoxville 


Lancaster 


APRIL CHAPTER MEETINGS 


SUBJECT SPEAKER 
John S. Bugas 


Kenneth D. Lozier 


Industrial Relations 


Selling All the Way Through 


Joint Meeting with Industrial 
Council of Chamber of 


Commerce 


Interpretation of Sales for Donald G. Robbins, 
Production Requirements Jr. 

Who Controls Costs, the John H. Venman 
Accountant or the John L. Schwab 
Industrial Engineer 


Trends in Collective 
Bargaining 


A. B. Walton 


Developing Cooperation in 
the Unionized Shop—Panel 
Discussion 


George M. Harrison 


Richard L. Siegel 


Controllers and Cost 
Accountants 


Communications in Industry 


E. A. Gustafson, 
Chairman 


Semantics—Foundation of Warren Guthrie 
Communications—Ladies 


‘Night 


Evaluating Employee 
Performance 
Clarence J. Myers 
Job Diversification John Gower, 
Chairman 


Capitol Equipment 
Replacement 


Thomas D. Lyons 


The Role of Reassurance in 
Our Economy 
Student Chapter Program 


Plant Visitation 


Operations Research—Practical 
Use For Management 


To Be Announced 


Dr. Sidney Q. Janus 


Case Histories in Operations Prof. George E. 


Research Techniques Kimball 
Aptitude Testing Techniques | Murray R. Nathan, 
—Panel Discussion Chairman 
Harold N. Chamber- 
lain 


Philip Hollis 


Spring Conference 
Overhead Control 


Economic Education for Robert L. Laws 
Employees 


Plant Visitation 


What the Boss Hopes to 
Find 


Arthur C. Horrocks 


TITLE 
V. P., Ford Motor Co. 


V. P., St. Regis 
Paper Co. 


Asst. V. P., Singer 
Manufactuing Co. 

John H. Venman & Co. 

John L. Schwab & , 
Associates 


Per. Dir., Owens- 
Corning-Fiberglas 
Co. 


Grand President, 
Brotherhood of Rail- 
way & Steamship 
Clerks, Frt. Han- 
dlers, Exp. & Sta. 
Employees 

Dir., Industrial & 

Pub. Rel., Gardner 
Board & Carton Co. 


Western Reserve U. 


President, New York 
Life Insurance Co. 


Allis Chalmers Mfg. Co. 


Consulting Psychol- 
ogists, Inc. 


Chemistry Dept., 
Columbia Univ. 
N. Y. State Dept. 
of Health 
R.P.I. 


West Virginia Pulp 
& Paper Co. 


S.A.M. 


Public Relations 
Counsel, Goodyear 


Tire & Rubber Co. 


PLACE DATE 
Tutwiler Hotel 12 
Stafford Hotel 5 
Hotel Arlington 13 

20 


J.C. Blair Co., Huntingdon, Pa. 14 


Hotel Alms—Marie Antoinette 
Ballroom 7 


Clearing Industrial Club 20 


Bedford Park Community Center 20 


Hotel Allerton 2 

Hotel Fort Hayes 21 
Grand Ballroom, Adolphus 

Hotel 13 

26 

14 


Wilby Rm., Price Gilbert 


Library, Ga. Tech. 7 
21 
Vick Chemical Co., Cough Drop 
Plant, Greensboro 7 
Plantation Supper Club 19 
Hotel Greenville 13 
Hendrick Hudson Hotel, 
Troy, N. Y. 7 
Rensselaer Polytechnic Institute 
Troy, N. Y. 21 
Marott Hotel 14 
Town House 19 
Holston Hills Country Club 12 
Southern Railways John Sevier 
Yard 21 
Yorktowne Hotel, York, Pa. 19 


32 


ADVANCED MANAGEMENTMARCH, 
= 
| 
| 
— | 
f 
a0.) : 


GEMENTPARCH, 1955 
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APRIL CHAPTER MEETINGS 
CHAPTER SUBJECT SPEAKER TITLE PLACE DATE 
Lehigh Valley 12 = 
Madison Role of the Executive Wife Dr. Paul Mundie Leske's Steak House 6 
Milwaukee Management Selection and F. L. Larkin V. P., The Electric E. S. M. Building, 3112 
Development Company W. Highland Ave. 14 
Montreal Salary Evaluation to Increase R. H. Grant J.D. Woods & Gordon Ritz-Carlton Hotel 13 
Management Effectiveness 
Nashville Satisfactory Union-Management 14 
Relationships 
New Haven Industrial Engineering Round 13 
Table 
Increasing Productivity Bruce Payne Bruce Payne & Assoc. Colonial House, Hamden, Conn. 21 
Through Capital Expendi- 
tures 
Industrial Relations Round Bd. Rm., New Haven : 
Table Chamber of Commerce 27 
New York Automation John Diebold Editor, Associate Hotel Shelton 21 
Publisher, Automatic 
Control 
New Orleans Management's New Frontier: R. H. Davies V. P., Clark Equipment Roosevelt Hotel 12 
Material Handling Co. 
Northeastern Wage Incentives as They Are William C. Conover Ch. Ind. Engr., Johnson 4 
Pa. Applied to the Material & Johnson 
Handling Problem 
Philadelphia How to Lose Your Shirt in Thomas Kennedy Dir., Ind. and Public Poor Richard Club 5 
Labor Arbitration Relations, Atlas 
Powder Company 
Frontiers in Industrial Hiram 3. Hall Wallace Clark & Co. 
Relations 
Ideas, Rewardable or Expected Atlantic Refining Co. 12 x 
Under Job Descriptions 
Interviewing Atlantic Refining Co. 26 
Pittsburgh Boss Man George Landis V. P., Engineering Gateway Plaza 21 7 
Lincoln Electric Co. 
Portland Dinner Meeting a7 
Providence Quality Control Prof. Mason Smith Johnson's Hummocks 7 
Raritan Valley Seminar and Dinner Edward Schulz, Per. Dir., R.C.A. Roger Smith Hotel, 
Meeting Moderator Laboratories New Brunswick, N. J. 20 
“Communications In Daniel Rockford Advisor for Manage- 
Industry" ment and Employee 
Communications, 
Standard Oil of 
) N. J. 
Trenton Are We Coddling Labor Charles A. Jurgensen, V. P., Manuf., De Lavel 19 . 
—Debate Moderator Steam Turbine Co. 
Affirmative—To Be 
Announced 
Negative—Leon E. Per. Mgr., Stokes Molded 
Kornbleet Products 
Washington Executive Development Program Brookings Institute 4 
American Manager Abroad Archives 
Statistics for Management Use Archives I 
' Scientific Management in Home Lafayette Bldg., Rm. 1141 1 
) Financial Management GAO Bldg., Auditorium 19 
) Western North Don't Work Harder, Work Don Copell V. P., Wagner Baking George Vanderbilt Hotel, : 
Smarter Co. Asheville, N. C. 13 
Wilmington To Be Announced 12 y 
Worcester Management Inventory and Bernard J. Rahilly Ind. Rel. Dir., Chicopee Hickory House 18 
] Development Mfg. Corp. of 
Georcia 
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New Management Writing .. . 


CENTRALIZATION VS. DECENTRALI- 
ZATION in organizing the Controller’s 
Department 


By Simon, H. A., Guetzkow, H., Koz- 
metsky, G., and Tyndall, G. Control- 
lership Foundation, Inc., New York. 
106 pages. $6.00. 
This volume is a report on a research 
project undertaken by staff members of 
the Graduate School of Industrial Ad- 
ministration of the Carnegie Institute of 
Technology, assisted by the Controller- 
ship Foundation. It is a_ six-chapter 
book. and the first to deal exclusively 
and rather extensively with the organiza- 
tion problems of the controller’s depart- 
ment. The publication is somewhat 
unique in that it directs attention to the 
day-to-day relationships between con- 
trollers and operating executives, as well 
as to the degree and kind of communica- 
tions between individuals. This is a 
change from the usual emphasis on the 
common line and staff relationships. 

The book, written in easily under- 
standable terms, is well summarized in 
the first chapter. Subsequent chapters 
deal with the various elements of the 
subject. Chapter 2 states the problem, 
namely how far should decentralization 
be carried in the controller’s department 
so as to reach maximum effectiveness. 
The tests by which to judge such effec- 
tiveness include the provision of high 
quality information services at a mini- 
mum cost, while developing accounting 
and operating executives. 

Centralization and _ decentralization 
are defined, and involve the degree to 
which discretion and authority to make 
important decisions are delegated from 
the management to division, factory and 
departmental executives. The degree of 
centralization or decentralization of a 
controller's department were found to 
depend on at least five factors: 

(1) Structure of accounts and _ re- 
ports. (2) Geographical location of the 
accounting functions and operations. 
(3) Formal authority relationships. (4) 
Personal loyalties. (5) Channels of 
communication. 

The third chapter reviews the princi- 
pal findings concerning the use or non- 
use of accounting data by operating ex- 
ecutives. Executives at various manage- 
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ment levels use accounting data to help 
in answering: (1) “Score-card” ques- 
tions—How am | doing? (2) “Atten- 
tion-directing” questions—What needs 
looking into? (3) “Problem-solving”— 
What's the answer to major problems. 
policy determination, alternatives ? 

The authors devote chapters 4 and 5 
to the organization problems in the ef- 
fective use of the accounting—compiled 
information. The conclusions may be 
summarized as follows: 

(1) Effective accounting service re- 
quires tht separation of the per- 
sonnel and units responsible for 
each of these functions: 

(a) Bookkeeping and_prepa- 

ration of routine reports. 

(b) Assistance to departments 
in analysis of current 
data for  score-keeping 
and _attention-directing 
uses. 
Participation in 
studies. 
Decentralization of record keep- 
ing probably offers the best basis 
for the record keeping function 
inasmuch as accessibility of doc- 
uments is an important criterion. 
In the use of accounting data for 
current analysis, good communi- 
cation is the heart of the prob- 
lem, and perhaps decentralization 
offers the best basis. 
Special studies call for more cen- 
tralization than either record 
keeping or current analysis. This 
function is best served through 
teams that include staff assistants 
to operating executives. 
A suggested plan of organization 
which recognizes the above con- 
clusions is 

A. General accounting. 

B. Sales accounting. 

C. Cost planning and analysis. 

D. Special studies. 

E. Internal auditing. 

The final chapter deals with person- 
nel development, including comments on 
the effect of organization lines on nor- 
mal avenues of promotion. 

The book has been written as a report 
to controllers, and there are many prac- 


(c) 


special 


(2) 


(3) 


(4) 


(5) 
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tical. tested suggestions applying to th 
accounting organization. However. thd 
book can make a contribution to anyon 
who has a_ centralization-decentraliza 
tion problem regardless of where itis 
It should be useful to most busines 
executives. 

James D. Willson. Treasure 

Afhliated Gas Equipment. Ine, 

Cleveland, Ohio 


A Biography of The Life And Times 0 
A Happy Liberal: Morris Llewellyn Cook 


By Kenneth E. Trombley. Published 
by Harpers & Bros., 270 pps. $4.00, 


Biography, at its best a volatile mixturd 
of fact and fiction, has always been 4 
dificult form of literature. It is doubly 
dificult when the subject of the bio 
graphy is alive. First. facts are recalle 
with differing emotions by his contem 
poraries. Any statement is open to chal 
lenge. Second, the subject himself 7 
the biographer’s imagination. 

This biography of Morris Cooke. | 
contemporary of Frederick Taylor, trie 
to meet these difficulties by attempting 
impartiality. Unfortunately, impartialit 
has been confused with impersonality. 

The book marches through newspape 
excerpts, congressional committee hear 
ing records and publicity releases. Mut! 
space is given to the establishment and 
development of the Rural Electrificatio) 
Administration. The reason for this i 
unveiled in the last chapter. Cooke sa 
that R.E.A. heads the list of his a 
complishments and personal interests. 

Cooke, the man, is lost under a = 
quilt of events. He is displayed as 
vigilante, an eloquent pamphleter, 
hard-headed engineer, a versatile dij 


lomat and a champion of governme 
for the people. That he was extr 
ordinarily happy or unusually liber 
are difficult qualities to infer from thi 
book. This is not to challenge the pe! 
sonality of Cooke. It is to say, howevel 
that Cooke does not come complete! 
alive from the pages of this book. lip 
sight into Cooke’s character is hard \ 
come by. 

There is much in this book about th 
times of Morris Cooke but not enous! 
about his life. EN 
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PROFESSIONAL 


CLASSIFIED 


HOTEL ESSEX HOUSE 


1050 Broad Street at Lincoln Park 
Newark, N. J. 
Fred Kalmus, General Manager 
Largest and Most Complete Catering, 


Banquet, Ballroom, and Meeting Facilities 
‘Where the Northern New Jersey S.A.M. 
Chapter Meets"’ 


Home of THE "CAROUSEL" 
Newark's most beautiful Cocktail Lounge 
and Supper Club 
For inquiries and reservations 


Telephone Mitchell 2-4400 


—®@ DU PONT 


GEORGE H. 
ELLIOTT 


CONSULTING 
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OPERATIONS RESEARCH CORPORATION 
A Divisior 
THE DR. ROY HERRMANN ORGANIZATION 


501 Fifth Avenue New York 17, N. Y. 
MUrray Hill 2-3077 


BRUCE PAYNE 


sso ASSOCIATES 
MANAGEMENT CONSULTANTS 


BOSTON 16,MASS. 
CHICAGO 1, ATLANTA S 
RIO DE JANEIRO, BRAZIL 
MONTREAL 2, CANADA 


Are You A Member 
of SAM? 


If not, see page 14. 


MOVING? 


Don't forget to send us your 
new address. 


POSITIONS OPEN 


Offers a Career 
Opportunity 
for an Experienced 


LABOR MEASUREMENT 
ENGINEER 


A career position is now available 
to a graduate mechanical or industrial 
engineer in the Maintenance 
Engineering Section of du Pont’s 
centralized Engineering Department 
in Wilmington, Delaware. The 
successful applicant will have had 
experience in and responsibility 

for the application of time data and 
measurement techniques in main- 
tenance, construction, and machine 
shop activities and related fields. 
Duties will include providing 
consulting service to operating 
plants on labor measurement 


techniques and associated problems. 


Please send complete resume, 
including details of education 

and experience, to: 

Mr. J. C. Costello, Jr. 

Engineering Dept., Personnel Section 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


REPRINTS 


of the articles in 


ADVANCED MANAGEMENT 


are available on request 


25c_ per copy 


Society for the Advancement 
of Management 
74 Fifth Ave., New York II, N. Y. 


And you can make graphs 
yourself quickly, easily 
and save the cost of the 
Kit with your first chart 
. . without ever touching a pen! 

Translating information into chart form is the best 
way to sell your story quickly and dramatically 
and NOW—with Chart-Pak—everything you need 
is printed on rolls of tape! You roll on dotted lines, 
bars, figures, dates. You can't make a costly error— 
it can be taken up as quickly as it is put down. The 
average charting time is minutes—the cost—far less 
than other methods. And you or your secretary 
can do it. 


A complete kit with twenty-eight 
$00” rolls of many patterns and 
colors is only $34.50. 


CHART-PAK, INC. : 
100 Lincoln Ave. Stamford, Conn. « Dept. |02C 
t Please send me Chart-Pak Method data on: ; 
Graphic Charts Office Layout 
Organization : 
s Name ; 
pany 
Address. H 
City State. 1176 


RATES: Classified insertions billed at $1.50 a 
line per issue for Positions Open, $1.00 for 
Positions Wanted. Lines average 30 characters. 
Boldface heading counts as two lines. There 
are 7 lines to an inch. Minimum insertion 
charge on five-line basis. Display ads at a 
minimum of I'/2 inches. Copy required not 
later than the I2th of month preceding publi- 
cation date. 

Answers to box b ads should be 
addressed to given box number, care of AD- 
VANCED MANAGEMENT, 74 Fifth Ave., New 
York Ii, N. Y. 


A SAM Research 
Publication 


Creative TIME STUDY 
And METHODS 


A collection of 21 articles 
concerned with the latest de- 
velopments in the Industrial 
Engineering field, compiled 
from papers presented at the 
1954 SAM-ASME Time Study 
and Methods Conference. 


SAM or ASME Members: $3.50 
Non-members: $5.00 


Order from: 


SOCIETY 
FOR ADVANCEMENT 
OF MANAGEMENT 


74 Fifth Avenue, New York 11, N. Y. 
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10th Anniversary SAM-ASME 


TIME STUDY AND METHODS CONFERENCE 


“Retooling Management For Competition" 
(Get Acquainted Party—Wednesday, April 27—8-10 p.m.) 


Thursday Morning, April 28th 


Retooling Industrial Engineering Techniques 
APPLICATIONS OF MEMO-MOTION STUDY by Prof. 
Marvin E. Mundel, Management Center, Marquette Uni- 
versity, Milwaukee. 

APPLICATIONS OF WORK SAMPLING ANALYSES by 
George Gustat, Director of Industrial Engineering Divi- 
sion, Eastman Kodak Company, Rochester, N. Y. 


Retooling Engineering Management 

PLANNING ENGINEERING COST CONTROL by Dr. 
John E. Walters, Chairman, Dept. of Engineering Ad- 
ministration, Rutgers University, New Brunswick, N. J. 
MAXIMUM PRODUCT VALUE AT MINIMUM COST by 
C. William Bryant, Manager Materials, General Electric 
Co., New York City 


Thursday Luncheon 


THE FOREIGN COMPETITIVE CHALLENGE TO AMERICAN PRODUCTIVITY by Fred- 
erick S. Blackall, Jr., President, Taft-Pierce Manufacturing Co., Woonsocket; R. |. 


Thursday Afternoon 


Retooling Production Management 
MECHANIZED DATA PROCESSING FOR PRODUCTION 
CONTROL by James M. Kalbach, Jr., Supervisor, Meth- 
ods & Measurements, Engr. Dept., E. |. duPont de 
Nemours & Co., Wilmington. 
MASS PRODUCTION OF JOB SHOP PRODUCTS by C. S. 
Kopcsak, Supervisor, Industrial Engineering, & Standards 
Dept., Morrison Steel Prod. Inc., Buffalo, N. Y. 


Retooling Labor Relations 


WHAT IS FAIR—TODAY? by Ralph D. Presgrave, Vice 
Pres., J. D. Wood & Gordon, Ltd., Toronto 


LABOR PARTICIPATION IN METHODS IMPROVEMENT 
by Don F. Copell, Vice Pres. & Chief Engineer, Wagner 
Baking Co., Newark, N. J. 


Thursday Dinner 


IMPROVING COMMUNICATIONS by George Romney, Pres. 
and Chairman of the Board, American Motors Corp., Detroit 


Friday Morning, April 29th 


Retooling Material Handling 


NEW TECHNIQUES FOR INTRA-MACHINE FLOW by 
Charles F. Hautau, President, Hautau Engineering Co., 
Detroit 

MATERIALS HANDLING FROM MACHINE TO CON- 
SUMER by James Bright, Lecturer On Industrial Man- 
agement, Harvard University, Cambridge, Mass. 


Retooling Cost Control 


WILL COST CONTROLS BE WRECKED BY YOUR STAND- 
ARDS? by Phil Carroll, Professional Engineer, Maple- 
wood, N. J. 

CONTROL AND REDUCTION OF MAINTENANCE COSTS 
by Frank O. Pierson, Chief Manufacturing Industrial 
Engineer, Atlantic Refining Co., Philadelphia 


Friday Luncheon 


DO INDUSTRIAL ENGINEERS NEED EXECUTIVE DEVELOPMENT? by Harold 
Smiddy, Vice President, General Electric Company, New York, N. Y. 


Friday Afternoon 


Retooling Master Planning 


WORK MEASUREMENT IN MASTER PLANNING by 
Harold B. Maynard, President, Methods Engineering 
Council, Pittsburgh, Pa. 

METHODS IMPROVEMENTS IN MASTER PLANNING by 
.Robert W. Truxell, Supervisor Methods Engineering, 


Oldsmobile Division, General Motors Corp., Lansing, 
Mich. 


Hotel Statler 
New York City 


Write for reservation forms today 


@ Society for Advancement of Management ® 
74 Fifth Avenue ° 


Retooling Community Management 


MANAGEMENT IMPROVEMENT IN FEDERAL GOVERN- 
MENT by Oscar H. Nielson, Director of Budget & Man- 
agement, Dept. of Commerce, Washington, D. C. 


WORK SIMPLIFICATION IN MUNICIPAL GOVERNMENT 
by Robert K. Sawyer, Managing Director, Philadelphia 


WORK SIMPLIFICATION IN HOSPITALS by Harold Dun- 
lap, Chief Industrial Engineer, H. P. Hood & Sons, Inc., 
Boston 


April 28-29 


New York 11, N. Y. REGISTER NOW! 
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